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PART 1 - GENERAL 

1. INTRODUCTION 

This Asbestos Materials Operations and Maintenance (O&M) Plan is 
designed to establish guidelines for use in controlling potential 
airborne asbestos fiber exposure to occupants, employees, and contractor 
personnel who work within or otherwise enter the Naval Air Station (NAS) 
Memphis facility which has asbestos-containing construction materials. 
All situations which could involve release of asbestos fibers into the 
air have been carefully considered and special work procedures set 
forth. 

This plan is structured in two parts: 

Part 1. 

Part 2. 

General understanding of asbestos and asbestos-containing 
materials (Section 2), a discussion of the program for 
Organizing and Implementing the Asbestos Management Plan 
(Section 3), and General Management and Administrative 
Requirements, which are common to aJl asbestos management 
projects (Section 4). 

Specific Procedures for Managing Asbestos-Containing 
Materials and situations which may be encountered in the 
surveyed buildings (Sections 5-10). 

This Operations and Maintenance Plan shall be used in conjunction with 
the individual Asbestos Survey Report prepared for each building at the 
NAS Memphis facility. Specific procedures for handling various 
asbestos-containing materials and situations identified in the 
individual Asbestos Survey Report for each building are presented in 
Part 2, Sections 5 through 10 of the O&M Plan. 

Figure 3.1 - Asbestos Management Organizational Structure presents the 
lines of communication when managing asbestos-containing materials. The 
NAS Memphis Designated Person (Public Works Officer) shall periodically 
evaluate this organizational structure and modify it as necessary to 
meet changes in Federal, State and Local regulations and any future 
changes within the NAS Memphis facility. 

Figure 3.2 - Implementation Flow chart of the Asbestos Management Plan 
along with the explanatory text in Section 3.5 shall be followed on a 
step-by-step basis when potential disturbance of a suspect asbestos 
material is anticipated. 

The effective use of this manual requires a good working knowledge of 
the general information presented in Sections 2, 3 and 4 and also 
requires that the employee training described in Section 4.1 has been 
accomplished. 



These procedures are designed to reduce the potential for airborne 
asbestos fiber contamination of building air during normal, emergency 
and maintenance conditions, to control the spread of contamination and 
to protect personnel from those situations where potential airborne 
fiber release may occur. 
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2. ASBESTOS 

2.1 Properties and Uses 

Asbestos is a general term used to refer to a group of naturally 
occurring fibrous minerals, all of which are chemically described as 
hydrated silicates. These minerals are divided on the basis of molecu­
lar structure into two groups: chrysotile, antigorite, and lizardite 
are the essential types of serpentine, while the other asbestos miner­
als--crocidolite, actinolite, tremolite, and anthophyllite--are all 
types of amphiboles (the various amphiboles differ from each other only 
in the proportions of different metals--aluminum, calcium, magnesium, 
iron--in the crystal). It is the combination of certain chemical 
composition and the asbestiform habit (a crystal form which breaks down 
into fibers when crushed) which make a given rock asbestos. 

2.1.1 Occurrence and Properties 

Chrysotile (also known as white asbestos) is mined primarily in Canada, 
Africa, the former U.S.S.R., and at scattered locations in the U.S. 
Chrysotile is the only fibrous (asbestiform) member of the serpentine 
mineral group. The most diagnostic physical property of a chrysotile 
fiber is its silky feel and appearance. A chrysotile fiber is usually 
very fine, elongated, flexible (hardness 3-4) and slightly curled. 
Since chrysotile demonstrates variegated color, the use of color as a 
diagnostic physical property is invalid. Chrysotile is very heat­
resistant, but easily degraded by acids and alkalies. Historically 
about 95 percent of the asbestos used in this country was chrysotile 
from Canadian mines. 

Both antigorite and lizardite (both members of the serpentine group) are 
non-fibrous (non-asbestiform) in occurrence and are therefore rarely 
encountered in commercial use unlike their co-member, chrysotile. 

Crocidolite (amphibole group), or blue asbestos, is mined mainly in 
South Africa and Australia. The fibers are less silky, coarser, and 
less workable than chrysotile, but still flexible. Chemical resistance 
is good, but heat resistance is poor. 

Amosite (amphibole group), or light brown asbestos (it may be yellow or 
gray) is a trade name (derived from the initials for the Asbestos Mines 
of South Africa) given to fibrous cummingtonite and gunerite, mined in 
South Africa. These fibers also appear silky, but are coarse to the 
touch, and not very flexible (hardness 5-1/2 - 6). Amosite has good 
chemical and thermal resistance because of the insulation provided by 
natural air pockets. 

The other amphiboles (anthophyllite, tremolite, and actinolite) are 
mined in various locations (Finland, Italy, South America) in small 
quantities. The fibers of all three are brittle, with fair to good heat 
and chemical resistance. These materials are of minor commercial 
importance, but do have specialty uses such as laboratory filters 
(tremolite) and reinforcing certain plastics (anthophyllite). 
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2.1.2 Commercial Uses 

Ancient references to the material indicate knowledge of asbestos has 
existed for a very long time--perhaps 2,000 years. Its use remained 
relatively restricted until the 1860's, when the growth of industry 
created a demand for heat and chemical-resistant fabrics and insulating 
materials. The world production of asbestos climbed steadily in the 
half century before 1940, then skyrocketed for the next 25 years with 
renewed economic growth and the introduction of new applications. 
Asbestos has been a very important industrial material with approxi­
mately 900,000 tons/year being used in the United States as of 1980-­
about 70 percent in the construction industry. It is very difficult to 
find substitute materials which fully duplicate all of its properties: 

Flexibility 
Tensile strength similar to steel 
Resistance to heat, chemicals, and wear 
Low abrasiveness 
High availability 

One of the uses of asbestos materials developed in the 1940's was the 
spraying of asbestos fireproofing onto structural steel for improved 
fire resistance. Countless multistory buildings received this treatment 
before 1973, when the EPA banned the use of asbestos in all spray­
applied applications. Other EPA bans on the use of asbestos in building 
materials are friable pre-molded insulation (banned in 1979) and spray­
applied decorative material (banned in 1978). 

The greatest construction use for asbestos, up until 1985, had been in 
cement products--pipe, shingles and siding, electrical panels, etc. The 
longer fibers were generally used in textiles. Friction products (such 
as clutch and brake facings) contain chrysoti1e for its high abrasion 
resistance and low abrasiveness. Other uses include floor coverings, 
packings, gaskets, and insulation. In June 1990, the United States 
Environmental Protection Agency (EPA) proposed banning the production 
and sale of nearly all products which contain asbestos. By mid-summer 
of 1991 these final rules should be adopted. 

2.2 Exposure Potential 

Friable products (which are easily crushed by normal hand pressure and 
release fibers) present a potential source of exposure, and must be 
carefully guarded against damage or disturbance. In products where the 
fibers are firmly encased in a solid matrix (such as asbestos cement 
pipe or vinyl asbestos floor coverings), there is reduced danger of 
airborne asbestos fiber exposure except during manufacturing or cutting, 
demolition, drilling, grinding, and sanding operations. 

Health concerns are sure to limit the possible applications of asbestos, 
but the material is unlikely to vanish completely from use. 
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2.3 Health Effects 

The health effects of asbestos will remain a serious problem far into 
the future. In spite of increasing awareness of the dangers of 
asbestos, some exposure continues in mining and manufacturing, and in 
hundreds of thousands of buildings, particularly those which were 
constructed in the 30 years before the 1973 EPA ban on spraying asbestos 
fireproofing. These buildings are a potential source of exposure to 
millions of people unless the problem is properly and safely managed. 

The diseases associated with asbestos exposure typically all have long 
latency periods (the time between first exposure and the appearance of 
the disease), on the order of 15 to 40 years. The epidemiologic studies 
which have been done to date clearly show that there is an increase in 
risk with increasing airborne fiber levels and increasing duration of 
exposure. There are weaknesses in the data, however, that leave several 
questions unanswered. Due to the long latency periods of asbestos­
associated diseases, those appearing now are the result of exposures 
from 20 or more years ago. Exposure data gathered prior to 1970 was 
presented in terms of millions of particles per cubic foot (mppcf) 
without discrimination between fibers and other non-fibrous particles. 
This creates difficulties for researchers trying to relate disease 
occurrence with exposure levels. 

Another problem involves the type of fiber: animal studies indicate that 
some types of asbestos are more dangerous than others. Fibers of 
different types are usually mixed together in industrial processes, so 
there are very few data available on human exposure to a single type of 
fiber. The question of the relative hazards of exposure to different 
asbestos minerals may never be fully answered. 

2.3.1 Asbestosis 

Asbestosis is a disabling fibrosis or scarring of the lung, which shows 
up on a chest X-ray as scattered opacities. Frequently the pleura (the 
membrane lining the lung) also shows thickening and calcification bone 
plaques. The scarring causes the lung to become less elastic (stiffer), 
making breathing difficult. Also the area available in the lung for the 
exchange of gases is reduced, leaving the body starved for oxygen. Many 
asbestosis patients have a bluish color to the lips and tongue for this 
reason. Other symptoms of the disease include broadening or "clubbing" 
of the tips of the fingers and pulmonary rattles, a crackling sound 
which can be heard during examination with a stethoscope. It is caused 
by the resistance of the scar tissue and pleural plaques to the movement 
of the lungs during breathing. The lung changes are irreversible and 
often continue to worsen even after exposure to asbestos has stopped. 
The disease was first described in 1906, 40 years after the beginning of 
the modern asbestos industry. 

It was once thought that only workers with long exposure to high levels 
of asbestos dust were at risk in developing the disease. However, 
studies conducted in the later 1960's and early 1970's indicate that 
this is not so. Positive X-ray findings have been reported in persons 
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with very low-level asbestos fiber exposure histories: a floor covering 
installer whose duties included occasional sanding of the vinyl asbestos 
tiles, an individual exposed in an insulation plant for one day, and 
family members (sometimes even pet animals) of asbestos workers with no 
other known exposure. 

Severe asbestosis may obstruct the blood vessels of the lungs, leading 
to pulmonary hypertension (high blood pressure) and possible heart 
failure. One study found four times the expected risk of death from 
non-malignant lung disease and heart disease among a group of workers 
employed 20 years or more in an asbestos manufacturing plant. 

2.3.2 Cancers 

Asbestos exposure has been associated with cancers 1n several sites: the 
lung, the pleura and peritoneum, and the gastrointestinal tract. The 
latency period of these diseases is longer than that for asbestosis--20 
years or more. The asbestos-cancer connection is the main reason that 
the Occupational Safety and Health Administration (OSHA) set the 
permissible exposure limit (PEL) for work place asbestos at 0.2 
fibers/cc 8-hour time-weighted average (TWA) and an action level of 0.1 
fibers/cc 8-hour time-weighted average (TWA). Despite much research, 
efforts to establish a "safe" or "no effect" level of exposure for 
asbestos fibers have not yet been successful. 

An association between asbestos and lung cancer was suspected as early 
as 1935, but the first epidemiologic study which· solidly demonstrated an 
excess risk of lung cancer among asbestos workers was published 20 years 
later, in 1955. The lung cancer risk from asbestos exposure increases 
for smokers. Cigarette smoke and asbestos together are much worse--the 
effect is synergistic, which means that the risk from the combined 
exposure is more (up to ten times greater) than the sum of the risks of 
the two exposures taken separately. 

Mesothelioma is a rare cancer of the pleura (the membrane between the 
lung and chest wall) or the peritoneum (the membrane covering the 
abdominal organs). This is a rapidly progressive cancer, almost always 
resulting in death within two years after discovery. Individuals with 
the disease almost always have a history of exposure to asbestos. 
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3. ORGANIZATION AND IMPLEMENTATION OF THE ASBESTOS MANAGEMENT PLAN 

The asbestos management plan includes a building inspection by an 
accredited inspector (Cape Environmental Management Inc), development of 
an Asbestos Survey report which includes recommended response actions, 
and this Operations and Maintenance Plan. The organizational structure 
for the Asbestos Management Plan is presented in Figure 3.1. The 
Asbestos Management Plan implementation procedure is presented in Figure 
3.2. A brlef description of the major elements of the organizational 
structure is as follows: 

NAS Memphis Designated Person (Public Works Officer) oversees and 
implements Asbestos Management Plan. 

Public Works/Property Management supervisors direct asbestos 
management activities performed by their staff and are responsible 
to Designated Person (Public Works Officer) for performance of all 
activities in accordance with the Asbestos Management Plan. 

Support is provided to the Designated Person (Public Works 
Officer) by appropriate legal, public relations, labor relations, 
medical, Architects/ Engineers, safety/health, and asbestos 
management consultants, as required, in addition to NAVFACENGCOM 
Southern Division technical support staff. 

3.1 NAS Memphis Designated Person's (Public Works Officer) Duties and 
Responsibilities 

The Designated Person (Public Works Officer) has direct responsibility 
for providing a safe and healthy environment for occupants, visitors, 
employees and contract personnel. Public Works/Property Management 
Service personnel, or, if required, outside asbestos contractor 
personnel are responsible for implementing the Asbestos Management Plan 
work procedures to reduce the potential for exposure to airborne 
asbestos fibers. In accordance with this Operations and Maintenance 
Plan, the Designated Person (Public Works Officer) shall: 

3.1.1 Carefully follow all guidelines of the Operation and Maintenance 
Plan to reduce the potential for personal exposure to airborne 
asbestos fibers for occupants, visitors, employees, and contract 
personnel. 

3.1.2 Become familiar with all asbestos-containing materials in all 
buildings. Ensure that all occupants, visitors, employees, and 
contract personnel are fully advised of the presence of asbestos­
containing materials and the potential hazards of exposure to 
airborne asbestos fibers. 

3.1.3 Assure that all personnel involved with the Asbestos Management 
Plan have received formal training as outlined in Section 4. 1. 
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3.1.4 Ensure all occupants, visitors, employees, and contract personnel 
know where asbestos-containing materials exist prior to 
implementing work and handling asbestos-containing materials. 
This is typically accomplished by using barrier tape, labeling of 
ACM, signage around asbestos work areas (see Section 5.1.1), etc. 

3.1.5 Attach warning labels immediately adjacent to any friable and non­
friable ACBM or suspected ACBM in routine maintenance areas, such 
as boiler rooms, until the material is removed. This labeling 
responsibility typically applies to identifying ACM which because 
of its location and friability has a high potential for being 
physically damaged during routine maintenance activities (i.e., 
pipe fitting insulation which is very close to a frequently 
operated valve in a mechanical room). This labeling requirement 
does not apply to floor tile or similar materials, however, 
building occupants and especially maintenance and custodial staff, 
must be aware of these materials and the proper procedures for 
handling and maintaining them (i.e., drilling through transite 
wallboard, stripping and buffing floor tile, etc.). Also, 
entrances into areas where any physical disturbance of asbestos­
containing materials may cause release of asbestos fibers into the 
building ventilation systems shall be marked with permanent 
asbestos warning signs. At a minimum, all labeling shall be done 
in compliance with State of Tennessee requirements. All warning 
signs and labeling shall be as detailed in Section 4.4. 

3.1.6 Seek guidance from Southern Division NAVFACENGCOM personnel or 
qualified asbestos management consultants when the Designated 
Person (Public Works Officer) determines that the complexity or 
seriousness of any asbestos related situation is beyond their 
capabilities. 

3.1.7 Update this O&M plan annually with review by Southern Division 
NAVFACENGCOM representative. 

3.1.8 Implement policies established by OSHA, EPA, and Southern Division 
NAVFACENGCOM Regulations in conjunction with the legal, public 
relations, labor relations, medical, safety and asbestos 
management consultants. Further detailing of the Designated 
Person (Public Works Officer) duties is presented in Section 3.5. 
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FIG. 3.2 IMPLEMENTATION FLOW CHART OF 
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3.2 Equipment, Supplies and Selected References 

If in-house personnel perform activities affecting asbestos-containing 
materials, then the following equipment and supplies shall be maintained 
and provided: 

Signs and labels conforming to State regulations and current EPA 
and OSHA standards 

Respiratory protection, NIOSH/MSHA approved 

Vacuum cleaner (HEPA rated) 

Disposable clothing 

Gloves 

Six mil polyethylene bags 

Four and six mil polyethylene sheeting 

Air sampling pumps 

Mixed cellulose ester filter (25 mm) cassettes 

Calibration equipment for pumps 

Charger 

Glove bags 

Sprayer 

Drums 

Tape 

Safety goggles 

Tools 

Encapsulating agents 

Manufacturers and suppliers are listed in Table 3.1. This list is not 
all inclusive and is for reference use only and not an endorsement of 
any particular product or company. 

The following selected references should be part of a complete asbestos 
management library: 

USEPA. 1984. U.S. Environmental Protection Agency. National Emission 
Standards for Hazardous Air Pollutants. 40 CFR 61. April 5, 1984, as 
amended November 11, 1990. 
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USEPA. 1985. U.S. Environmental Protection Agency. Measuring airborne 
asbestos f0110wing an abatement action. Washington DC: USEPA. EPA 600/4-
85-049. ("Silver Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui1dings: Simp1ified samp1ing scheme for surfacing materia1s. 
Washington DC: USEPA. EPA 560/5-85-030A. ("Pink Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Guidance for 
contr011ing asbestos-containing materia1s in bui1dings. Washington DC: 
EPA 560/5-85-024. ("Purple Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
bui1dings: Guidance for service and maintenance personne1. Washington 
DC: EPA 560/5-85-018. ("Custodial Pamphlet") 

USEPA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insu1ation. Washington CD: Technical Bulletin 
No. 1986-2. 

USEPA. 1986. U.S. Environmental Protection Agency. A guide to 
respiratory protection for the asbestos abatement industry. Washington 
DC: EPA 560/0PTS-86-001. 

USEPA. 1988. EPA Study of Asbestos-Containing Materia1s in Pub1ic 
Bui1dings: A Report to Congress. February, 1988. 

USEPA, 1990. Managing Asbestos in Place: A Building Owner's Guide to 
Operations and Maintenance Programs for Asbestos-Containing Materials 
(Green Book). Washington, DC: EPA 20T-2003, June 1990. 

U.S. Department of Labor: OSHA Regulations. 29 CFR 1910.134 -
Respiratory Protection Standard. June, 1974. 

Keyes, Dale L. and Chesson, Jean. 1989. A Guide to Monitoring Airborne 
Asbestos in Bui1dings. Environmental Sciences, Inc., 105 E. Speedway 
Blvd., Tuscon, Arizona 85705. 

Asbestos Laws and Regulations for the State of Tennessee. 

1h\1303a05\omplan 12 



TABLE 3.1. RESOURCES LIST, 
ASBESTOS MANAGEMENT SUPPLIES 

This list is not all inclusive and is for reference use only and not an 
endorsement of any particular product or company. 

SUPPLIER 

Industrial Safety Products, Inc. 
1502 Telegraph Rd. 
Mobile, AL 36611 
205/457-4591 or 800-872-6406 

Nilfisk of America, Inc. 
Gages Lake, Illinois 60030 
312/223-6626 

Fire Safe Equipment of Rockford 
2420 Harrison Avenue 
Rockford, Illinois 61108 
815/394-0100 

American Coating Corporation 
1500 Northwest 52nd Street 
Fort Lauderdale, Tennessee 33309 
800/323-7580 

DISPOSABLE CLOTHING 

Edmont-Wilson 
Division of Becton, Dickinson and Company 
Coshocton, OH 43812 
614/622-4311 

Interex 
3 Strathmore Road 
Natick, MA 01760 
800/225-5910 

Occupational Health and 
Safety Products Division 3M 
P. O. Box 4382 
Stamford, CT 06907-0382 
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SUPPLIES 

All Supplies 

All Supplies 

All Supplies 

All Supplies 

Kimberly Clark Corporation 
Indust Garment Fabrics 
("Comfort Zone") 
1400 Holcomb Bridge Road 
Roswell, GA 30076 

Mine Safety Appliance Co. 
(MSA) 
600 Penn Center Boulevard 
Pittsburgh, PA 15235 
412/967-3000 

Defense Apparel 
285 Murphy Road 
Hartford, CT 06114 
800/243-3847 
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3.3 Initial Cleaning 

In accordance with EPA Guidance for Controlling Asbestos-Containing 
Materials in Buildings (EPA 56015-85-024) and EPA Managing Asbestos in 
Place (EPA 20T-2003), in all areas of a building where exposed damaged 
thermal system insulation ACM is present, ACM dust or debris could be 
present. These areas, identified in the Asbestos Survey Report, shall 
have an initial cleaning implemented for all surfaces where possible ACM 
dust or debris could have accumulated. Asbestos cleaning techniques 
should supplement, not replace, repair or abatement actions for damaged 
or friable ACM. 

Proper cleaning is important for two reasons: 

A. The use of improper techniques to cleanup asbestos debris ~aused 
by previous deterioration or damage may result in widespread 
contamination, and potentially increase airborne asbestos fiber 
levels in the building. 

B. Improper cleaning may cause damage to the ACM, thus releasing more 
airborne asbestos fibers. 

Proper O&M cleaning will involve the use of wet cleaning or wet-wiping 
practices to pick up asbestos fibers. Dry sweeping or dusting can 
result in asbestos fibers being re-suspended into the building's air and 
therefore must not be used. Once wet cloths, rags, or mops have been 
used to pick up asbestos fibers, they must be properly discarded as 
asbestos waste while still wet. They must not be allowed to dry out, 
since the collected fibers might be released at some later time when 
disturbed. The use of special vacuum cleaners, commonly referred to as 
HEPA vacuums, may be preferable to wet cleaning or used in addition to 
wet cleaning in certain situations. These vacuums are equipped with 
filters designed to remove very small particles or fibers--such as 
asbestos--by filtering those particles from the air passing through the 
vacuum. Since the exhaust air from an ordinary (or shop) vacuum cleaner 
is not filtered sufficiently, it is possible for tiny asbestos fibers to 
pass through the filter and be dispersed into the building air, 
therefore, it is important to never allow NON-HEPA vacuum use in areas 
where asbestos dust could be present. 

It is important for O&M personnel to use caution when emptying HEPA 
vacuums and changing the filters. Exposures could result from such 
activities. Employees should move the HEPA vacuum to a physically 
isolated area of the facility and put on proper personal protective 
equipment before carefully placing the dust and debris into properly 
labeled, sealed, and leak-tight containers for disposal as asbestos­
containing waste. In general, the building would not need special O&M 
cleaning when the building contains only non-friable (not easily 
crumbled) ACM in good condition; ACM which has been encapsulated, 
encased, or enclosed behind air-tight barriers; or ACM known to be 
undamaged/undisturbed or inaccessible. Furthermore, where ACM is 
confined to a single room or area, special cleaning of just that area 
rather than other parts of the building may be sufficient. 
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If ACM has been released onto a carpeted area of a building, it may not 
always be possible to adequately clean the carpeted area. "Steam" 
cleaning and HEPA vacuuming methods are sometimes employed for this 
purpose. A preliminary study carried out by EPA in 1989 showed that hot 
water vacuums were more effective in carpet cleaning than HEPA vacuums, 
under the test conditions. Further field studies are planned to confirm 
these findings. 

For carpets, successful cleaning will likely depend on factors such as 
the amount of ACM released onto the carpet, how long the situation has 
eXisted, traffic over the area, as well as the structure and composition 
of the carpet itself. It is prudent to evaluate individual situations 
on a case-by-case basis. The Designated Person (Public Works Officer) 
should evaluate the need for workers engaged in cleaning asbestos fiber­
contaminated carpets to wear proper respiratory protection. It may also 
be prudent to arrange for this type of cleaning to be done after normal 
working hours or when the facility is less occupied. Additionally, it 
may be more cost effective to properly dispose of contaminated carpets 
and other fabrics as asbestos-containing waste if the remaining useful 
life of the carpet or fabric is questionable. 

Where the ACM is damaged and located in an "air p1enum"--where fibers 
can be transported by the heating, ventilation, or air conditioning 
(HVAC) system throughout the bui1ding--specia1 cleaning practices may be 
extended to the entire building, including the HVAC system itself. 

3.4 Routine and Episodic Cleaning 

After an initial cleaning of the areas with exposed, damaged thermal 
system insulation identified in the Asbestos Survey Report, routine 
cleaning shall be implemented along with episodic cleaning when asbestos 
fiber release episodes are suspected and reported for these or any other 
ACM. 

The guidelines and procedures for routine and episodic cleaning shall be 
in accordance with the same EPA guidelines referenced in Initial 
Cleaning (Section 3.3). 

3.5 Implementation of the Asbestos Management Plan 

All personnel who work in buildings having asbestos-containing 
materials shall be notified of the presence of these materials in the 
building and trained to identify activities which could result in 
disturbance of asbestos-containing materials. All personnel shall be 
totally familiar with the asbestos warning signs. 

Contractors who work in buildings having asbestos-containing materials 
shall be notified of the presence of these materials and of the need to 
train their workers concerning identification of activities which could 
result in disturbance of asbestos-containing materials. 

The key to successful implementation of the plan is the effective 
training, as outlined in Section 4.1, of all personnel involved with 
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asbestos management. The flow chart steps summarized in Figure 3.2 and 
described herein are designed to ensure that airborne asbestos fiber 
concentrations inside the building remain at the lowest feasible levels 
and within acceptable limits. 

The following narrative describes the path through the Figure 3.2 
Implementation Flow Chart on page 10. 

3.5.1 Observation of Suspect Asbestos-Containing Material (ACM) or Potential 
for Disturbance of Suspect ACM and Notification of the Designated Person 
(Public Works Officer). 

Any of the following observations made by employees or brought to the 
attention of employees by visitors, contract personnel, or any other 
building occupant must be reported immediately to the NAS Atlanta 
Designated Person (Public Works Officer) through the employee's 
supervisor. 

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

3.5.1.5 
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Visual damage to or loose debris from the following 
asbestos-containing materials: 

Acoustical material 
Attic and wall insulation 
Ceiling tiles and wall tiles 
Cementitious materials (pipe, siding, wallboard, 

roofing, etc.) 
Fireproofing 
Floor coverings and mastic 
Floor penetration packing 
Insulation 
Mastics 
Mechanical system insulation (pipe, pipe fittings, 

ducts, equipment) 
Plaster materials 
Roofing materials (shingles, felts, tar, etc.) 
Wiring insulation 
Other suspect miscellaneous asbestos-containing 

materials (gaskets, curtains, etc.) 

Damaged or missing asbestos warning signs. 

Breaches or openings in the existing suspended ceiling 
system if asbestos materials are located above the ceiling. 

Performance of any work involving potential disturbances of 
asbestos-containing materials, which is not in accordance 
with the work procedures described in this plan. 

Possible disturbance of hidden or inaccessible (sealed pipe 
chases, above fixed plaster ceiling, etc.) locations with 
asbestos-containing materials such as fireproofing or 
insulation material or debris inside wall partitions. All 
piping insulation located in inaccessible areas shall be 
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3.5.1.6 

assumed to contain asbestos until laboratory results are 
received and verification of asbestos presence or absence is 
established. 

Entry into crawl spaces, where soil may have been 
contaminated with asbestos debris. 

3.5.2 Review Asb~stos Survey 

The Designated Person (Public Works Officer), after receiving 
notification of observation or potential disturbance of suspect 
asbestos-containing materials shall immediately review the asbestos 
survey. After review of the asbestos survey, one of the three 
situations 'outlined below (3.5.3, 3.5.4 or 3.5.5) will exist. 
Additionally, the following considerations must be evaluated if the 
situation involves floor covering, other resinous1y-bound non-friable 
materials, or plaster or gypsum board construction. 

3.5.2.1 

3.5.2.2 

Recent studies have found that polarized light microscopy 
(PLM) may not identify all asbestos fibers in floor covering 
materials and other resinous1y-bound materials. Further 
analysis to more positively confirm the absence of asbestos 
by qualitative transmission electron microscopy (TEM) is 
recommended for these materials if they are not assumed to 
contain asbestos and they are to be disturbed in any way, 
including scheduled demolition and routine maintenance and 
repair procedures. 

At the NAS Memphis facility, representative samples were 
collected from plaster and gypsum board construction walls 
and ceilings in accordance with the scope of work. Even 
though the results of analysis may indicate these were non­
asbestos-containing materials in any particular building, 
because of the large number of renovations and changes to 
walls and ceilings during the life of the buildings and the 
difficulty in determining the homogeneity of plaster or 
gypsum board materials, some homogeneous areas of suspect 
materials may not have been identified and sampled. It is 
recommended that more extensive sampling and analysis of 
these wall and ceiling materials be conducted if they are 
not assumed to contain asbestos and if specific areas are 
targeted for renovation, demolition or any type of 
disturbance to these materials. 

3.5.3 Survey Indicates No Asbestos-Containing Material Present 

In this situation no further action or special procedures are required. 

3.5.4 Survey Indicates No Sample Data Available in Specific Location 

Examples of situations in which no specific sampling data is available 
include inaccessible suspect asbestos-containing materials such as 
gaskets (shall always be assumed to contain asbestos), underground 

Ih\1303.05\omp1an 17 



piping, and plplng located above plaster ceiling or inside plaster 
walls. In all areas where asbestos was identified in exposed piping 
insulation material or where exposed piping insulation material has been 
removed and replaced with non-ACM, inaccessible piping insulation in 
that area shall be considered asbestos- containing. Where no specific 
sampling data is available, bulk samples must be collected (unless 
assumed to be asbestos and treated accordingly) and analyzed. If sample 
analysis indicates no asbestos-containing materials are present, then no 
further action or special procedures are required and the asbestos 
survey database should be updated with this information. If bulk sample 
analysis indicates the presence of asbestos-containing material, proceed 
to notification of Designated Person (Public Works Officer). 

3.5.5 Material Identified as Asbestos 

When the asbestos survey indicates the presence of asbestos containing 
materials, the following steps shall be followed: 

3.5.6 Situation Categorized by Designated Person (Public Works Officer) 

After positive identification of the material as asbestos by the 
Designated Person (Public Works Officer), the Designated Person (Public 
Works Officer) or their representative will categorize the situation 
into one of the three following alternatives and immediately proceed 
with implementation. Typical situations and required work procedures 
for Routine Maintenance and Cleaning, Emergency Conditions, and for both 
Minor and Major projects involving various asbestos-containing materials 
are presented in Part 2 - Specific Procedures for Managing Asbestos­
Containing Materials. 

3.5.6.1 

3.5.6.2 
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Routine Maintenance and Cleaning 
Typical activities and required work procedures for this 
category are detailed in Section 10 - ROUTINE MAINTENANCE 
AND CLEANING. 

Emergency Conditions and Fiber Release Episodes 
Emergency conditions involve a potential for asbestos fiber 
contamination due to unexpected circumstances, posing an 
immediate threat to personnel safety or the environment. 
These situations may be handled by NAS Memphis in-house 
personnel if properly trained and under the supervision of 
the Designated Person (Public Works Officer) and the Chief 
Engineer. Major fiber release episodes exist where the 
amount of asbestos-containing material involved is greater 
than 3 square or linear feet and when other safety and 
health hazards may be present. The response action for a 
major fiber release episode must be designed by a 
Professional Industrial Hygienist and conducted by an 
accredited and licensed asbestos removal contractor. 

Typical, major fiber release episodes include but are not 
limited to: 
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3.5.6.3 
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A. fires, explosions, earth tremor or other natural 
disaster affecting asbestos-containing materials 

B. failure of structural members affecting asbestos­
containing materials 

C. major delaminations of asbestos-containing insulation, 
fireproofing or acoustical materials 

D. water damage or physical damage to asbestos-containing 
materials. 

During emergency conditions, the Designated Person (Public 
Works Officer) or his/her representative and emergency 
staffs must exercise careful judgement in implementing 
emergency procedures to minimize the potential for asbestos 
exposure and personal injury. Seriously injured personnel 
shall be immediately evacuated from the contaminated area. 
Asbestos decontamination procedures should be waived when 
greater safety and health hazards exist. 

The primary concern during emergency evacuation conditions 
is to protect the employees' immediate life safety. After 
the employees evacuate to a safe location, they shall remove 
all gross asbestos contamination from body and clothing by 
vacuuming with HEPA filter equipped cleaners or by 
completely showering with clothes on. Once all visual 
asbestos contamination is removed from body and clothing, 
remove clothing, shower again and change into clean clothing 
as soon as possible. The waste shower water shall be 
disposed as contaminated waste. The contaminated clothing 
shall be disposed as contaminated waste or the contaminated 
clothing can be thoroughly laundered in accordance with 29 
CFR 1926.58 to remove residual asbestos fibers. 

The contaminated building areas shall be sealed off, locked, 
if possible, and signs posted warning personnel of the 
asbestos exposure hazard which exists. 

As soon as possible, air samples shall be taken in 
accordance with Table 4.3. The analyses of air samples will 
provide documentation of the airborne fiber concentrations 
within the subject areas. 

As soon as the emergency condition is stabilized, the 
Designated Person (Public Works Officer) or his/her 
representative shall determine whether building 
decontamination can be accomplished by in-house personnel or 
if outside assistance is required. Further explanation of 
Minor and Major Project alternatives is presented in the 
paragraphs below. 

Planned Project 
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All projects not categorized as Emergency Conditions or 
Routine Maintenance and Cleaning shall be classified as a 
Planned Project. Planned Projects are categorized by the 
Designated Person (Public Works Officer) and Chief Engineer 
as either Minor (small scale - short duration) or Major 
Projects. 

A major consideration for Planned Projects is the phasing of 
the work. Minor projects may be scheduled outside of normal 
working hours. Major Projects may require more complicated 
phasing on an area by area basis or may require the building 
be unoccupied, depending on feasibility, the cost­
effectiveness analysis, and safety considerations. The 
Designated Person (Public Works Officer) and Chief Engineer 
in conjunction with the outside consultant, if required, 
will determine the appropriate phasing for each project. 

3.5.6.3.1 Minor (Small Scale - Short Duration) Project - Minor 
Projects may be accomplished in-house or may be contracted 
to an accredited and licensed asbestos removal contractor. 
Minor Projects are classified as response actions involving 
3 square or linear feet or less of asbestos-containing 
materials. Minor Projects shall be implemented in accord­
ance with the General Management and Administrative Require­
ments in Section 4, and the specific procedures for the ACM 
involved as outlined in Part 2. 

3.5.6.3.2 Major Project - Major Projects of asbestos-containing 
material abatement and/or complex situations and procedures 
are generally defined as response actions involving more 
than 3 square or linear feet. Major projects require the 
use of a Professional Industrial Hygienist to design and 
supervise the implementation response actions and shall be 
implemented in accordance with the General Management and 
Administrative Requirements in Section 4, and the specific 
procedures for the ACM involved as outlined 1n Part 2. 
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4. GENERAL MANAGEMENT AND ADMINISTRATIVE REQUIREMENTS 

Special work procedures are required at all times when normal mainte­
nance and renovation activities are undertaken and disturbance of 
asbestos-containing building materials may occur. This situation 
includes all asbestos management activities, and any entry into areas 
which may be contaminated with airborne asbestos fibers. These general 
requirements apply to employees and contract personnel. 

Before starting any of the following listed projects or tasks, where the 
possibility of the disturbance of ACM exists, see the Asbestos Survey 
Report. If signs or labeling or reference to the Asbestos Survey Report 
indicates the presence of asbestos-containing materials, or the presence 
of asbestos-containing materials is suspected, the employee will contact 
his supervisor prior to beginning work. Supervisors should contact the 
Designated Person (Public Works Officer) and Chief Engineer for 
clarification of suspected materials and prior to beginning work 
involving potential disturbance of asbestos-containing materials (see 
Figure 3.2). Typical activities which could potentially disturb 
asbestos-containing materials include: 

A. Electrical and telephone wiring repairs, mechanical system and 
piping repairs or any work involving penetration of walls, floors 
or ceilings. 

B. Repairs, or modifications to heating, ventilating and air 
conditioning (HVAC) equipment. 

C. Non-routine cleaning of accumulated dust and debris, especially 
from areas with asbestos-containing fireproofing and/or insulating 
materials. 

D. Building renovation, maintenance or demolition. 

E. Any other situations not listed where physical contact with 
suspect asbestos-containing materials (i.e. crawlspace 
contaminated soil, penetration into roof, floor covering 
disturbance, change out of gaskets, vehicle maintenance, etc.) may 
occur. 

The following sections detail general management and administrative 
requirements for work on or near asbestos-containing materials. Further 
detail and discussion of specific requirements are provided in Part 2 -
Specific Procedures for Managing Asbestos-Containing Materials. 

4.1 Employee Training 

In conjunction with implementing the asbestos materials Operation and 
Maintenance Plan, the Designated Person (Public Works Officer) shall 
institute a training program in accordance with OSHA and EPA. OSHA and 
EPA requires a worker training program for all employees exposed to 
fiber levels at or above the action level (0.1 flcc in an 8-hour Time 
Weighted Average), andlor the excursion limit (1.0 flcc in a 30-minute 
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Time Weighted Average). At least three levels of training can be 
identified: 

Level One - Awareness training for workers involved in activities 
where ACM may be accidentally disturbed including, but not limited 
to, Public Works/Property Management Personnel. This training may 
vary from two to eight hours. 

Level Two - Special Operation and Maintenance training for workers 
involved in general maintenance and incidental ACM repair tasks. 
This training shall be at least 16 hours (typically Industrial 
Hygiene section of the Environmental unit or the Preventative 
Med i ci ne Un it) • 

Level Three - Abatement worker training for workers who may 
conduct in-house emergency asbestos abatement. This work involves 
direct, intentional contact with ACM. "Abatement worker" training 
may vary from 24 to 40 hours (typically Industrial Hygiene section 
of the Environmental Unit or the Preventative Medicine Unit and 
designated asbestos workers). 

A typical training program includes, but is not limited to the following 
major topics. (All topics should be discussed for each level of 
training, however, the time, emphasis and hands-on training for the 
various topic sections will vary for the different levels of training). 

Section 1 Course overview (use of O&M Plan) 

Section 2 Background on asbestos-containing materials 
1. Potential health effects of asbestos exposure 
2. Methods of recognition 

Section 3 Local, State and Federal regulations 

Section 4 Medical surveillance 

Section 5 Air Sampling 

Section 6 Worker protection 
1. Respirators 
2. Personal protective clothing 

Section 7 Safety concerns 

Section 8 Work practice procedures 
1. Site preparation 
2. Decontamination procedures 
3. Controlling airborne asbestos fibers 
4. Cleaning the work area 
5. Glove bag techniques 
6. Hands on training for various types of asbestos­

containing material encountered in each building. 
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Section 9 General review and summary 

4.2 Government Regulations 

4.2.1 State 

Appendix A contains the Asbestos Laws and Regulations for the State of 
Georgia. Where the state regulations are more stringent than federal 
regulations, state regulations shall be followed. WHERE THE FEDERAL 
(OSHA) STANDARD IS MORE STRINGENT THAN THE EXISTING STATE REQUIREMENTS, 
THE FEDERAL STANDARD MUST BE FOLLOWED. 

4.2.2 Occupational Safety and Health Administration (29 CFR 1910.1001, 1926.58 
and 1910.134) 

The current OSHA standard (July 1986) is divided into two major sec­
tions: 

Section 1. 29 CFR 1910.1001 Asbestos, Tremolite, Anthophyllite and 
Actinolite. This section applies to all occupational 
exposures to asbestos in all industries covered by OSHA 
except for construction work as defined in 29 CFR 1926.58. 
For the purposes of NAS Atlanta, 29 CFR 1910.1001 
regulations would apply in all cases with the exception of 
remodeling or renovation activities, which would fall under 
29 CFR 1926.58. The complete text is provided in Appendix 
B. 

Section 2. 29 CFR 1926.58 Asbestos, Tremolite, Anthophyllite and 
Actinolite. This section applies to all construction work 
including, but not limited to, the following: 
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Demolition or salvage of structures where asbestos, 
tremolite, anthophyllite, or actinolite is present; 

Removal or encapsulation of materials containing 
asbestos, tremolite, anthophyllite, or actinolite; 

Construction, alteration, repair, maintenance, or 
renovation of structures, substrates, or portions 
thereof, that contain asbestos, tremolite, 
anthophyllite, or actinolite; 

Installation of products containing asbestos, 
tremolite, anthophyllite, or actinolite; 

Asbestos, tremolite, anthophyllite, and actinolite 
spill/emergency cleanup; 

Respiratory protection programs, protective clothing 
and decontamination of materials and personnel; 
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Transportation, disposal, storage, or containment of 
asbestos, tremolite, anthophyllite, or actinolite or 
products containing asbestos, tremolite, 
anthophyllite, or actinolite on the site or location 
at which construction activities are performed; and 

The complete text is provided in Appendix B. 

Section 3. 29 CFR 1910.134 Respiratory Protection and Respiratory 
Protection Program. This section applies to all personnel 
in an occupational environment who are required to wear 
respirators as part of their job and addresses but is not 
limited to the following: 

Requirements for minimum acceptable programs; 

Respirator used and applications; 

Medical evaluation and employee training; 

Maintenance and care of respirator; and 

The complete text is provided in Appendix D. 

4.2.3 Environmental Protection Agency (40 CFR 61, Subpart M) 

The USEPA National Emission Standards for Hazardous Air Pollutants 
(NESHAPS) Asbestos Regulations (40 CFR 61, Subpart M) sets standards for 
asbestos mills, manufacturing, demolition/renovation, spraying, 
fabricating, insulating materials, and waste disposal. The complete 
text of this standard (Revised November 11, 1990) is provided in 
Appendix C. 

4.3 Notifications and Permits 

The Contracting Officer and Resident Officer in Charge of Construction 
(ROICC) shall assure that all required permits and approvals related to 
asbestos removal, transport, and disposal are secured before any 
affected project is initiated. Notice shall be made to the following 
personnel at EPA and State agencies. 

Memphis - Shelby County 
J. Carter, S. Gray 
Technical Secretary 
Memphis-Shelby Air Pollution Control Board 
814 Jefferson Avenue 
Memphis, TN 38105 
(901) 576-7775 

State Level 
Harold E. Hodges 
Technical Secretary/Director 

ih\lJOJa02\omplan_ l 24 



Division of Air Pollution Control 
701 Broadway 
Nashville, TN 37219-5402 
(615) 532-0554 

National Level 
U. S. Environmental Protection Agency 
Region IV 
Air Pesticide & Toxic Management, Asbestos Special Program 
345 Courtland Street, NE 
Atlanta, GA 30365 
(404) 347-5014 

4.4 Warning Signs and labels 

For all work areas where airborne asbestos fiber contamination may 
exist, warning signs specified below must be posted outside enclosing 
barriers to warn unprotected personnel against entry into contaminated 
areas. All containers with asbestos material or asbestos-contaminated 
debris shall display the labels specified below. Also, entrances into 
areas where any physical disturbance of asbestos-containing materials 
may cause release of asbestos fibers into the building ventilation 
systems shall be marked with permanent asbestos warning signs. 

OSHA (29 CFR 1910 AND 1926.58) and the State of Tennessee required 
signs: 

DANGER ASBESTOS 
CANCER AND LUNG DISEASE HAZARD 
AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED IN THIS 
AREA 

OSHA (29 CFR 1910 and 1926.58) and the State of Tennessee required 
labels: 

DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING OUST 
CANCER AND LUNG DISEASE HAZARD 

4.5 Medical Surveillance 

As noted in 29 CFR 1910.1001 and 29 CFR 1926.58, all personnel, who, by 
this operations and maintenance plan, are required to wear respirators, 
must receive a medical physical examination by the employee health 
physician to determine their ability to wear a respirator . This 
involves evaluation (using pulmonary function test to include forced 
vital capacity (FVC) and forced expiratory value at one second (FEV 1» 
of the worker's ability to wear respiratory protection equipment, 
specifically, negative pressure type filtering devices (air purifying 
respirators) which place stress on the worker's respiratory and 
cardiovascular systems. If the examining physician determines that the 
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employee is capable of wearing an air purifying respirator, he may 
conduct a chest roentgenogram (posterior and anterior 14 x 17 inches) 
and a medical history check to determine past or current respiratory 
diseases. The examining physician shall conduct the required medical 
examination as required in OSHA Standard 29 CFR 1910.1001 and 29 CFR 
1926.58. 

These examinations must be given to workers within 30 days of 
employment~ annually during length of employment, and at termination of 
employment. 

All records of physical examination for employees shall be maintained in 
their personnel health files. These records are subject to OSHA 
regulations, and thus must be maintained for the duration of employment 
plus 30 years and be available to the worker, his designated 
representative, and the Director of NIOSH. 

The Contracting Officer and ROICC shall require records of required 
physical examinations be provided by the asbestos abatement contractor, 
for contractor employees. These records shall be maintained with other 
contract documents to verify compliance with State and Federal 
regulations. 

4.6 Personal Protective Equipment 

All personnel working in areas contaminated with airborne asbestos 
fibers or performing functions which could potentially create an 
exposure to airborne asbestos fibers including routine cleaning, 
maintenance, minor work procedures and major work procedures shall wear 
adequate protective clothing and shall be provided with an enclosed 
decontamination area to remove protective work clothing, shower, and 
change into street clothing. Protective clothing shall consist of a 
full-body disposable fabric coveralls, complete with head and foot 
covering. 

All personnel working in areas contaminated with airborne asbestos 
fibers or performing functions which could potentially create an 
exposure to airborne asbestos fibers shall be provided with respiratory 
protection in accordance with the following specifications; the OSHA 
regulations 29 CFR 1910.1001 (Appendix B), 29 CFR 1910.134 (Appendix D) 
and 29 CFR 1926.58 (Appendix B), EPA regulations 40 CFR 763.120, 121, 
ANSI standards Z88.2-1980, CGS Pamphlet G-7 and SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, the NIOSH and MSHA standards and the state 
and local requirements (Appendix A). In case of conflict, the most 
stringent requirements are applicable for this project. Specific 
respirator requirements for varying degrees of airborne asbestos fiber 
concentrations are presented in Table 4.1 - SUGGESTED RESPIRATORY 
PROTECTION FOR ASBESTOS, TREMOLITE, ANTHOPHYLLITE, AND ACTINOLITE 
FIBERS. At a minimum, all respirators shall be half-face dual-cartridge 
air purifying design. Filter cartridges shall carry high efficiency 
rating for use in asbestos-contaminated environments. Approved 
respirators and protective clothing must be worn at all times when 
inside asbestos fiber contaminated work area(s) and may not be removed 
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for talking, eating, smoking, drinking, or any other purpose. USE OF 
RESPIRATORS IS SUBJECT TO OSHA AND STATE RESPIRATORY PROTECTION PROGRAM 
REQUIREMENTS (Appendices A, B and D). 

4.7 Recordkeeping 

The Commanding Officer shall ensure that all records concerning the 
exposure of NAS Memphis employees are developed in consultation with, 
and reviewed by a qualified Industrial Hygienist; meet OSHA 
requirements; and are properly completed, maintained, and accessible. 
Each incident involving employees exposed to airborne asbestos fibers 
should be immediately reported to their supervisor to assure that the 
exposure incident is properly documented. Records directly involving 
asbestos which may provide information on general employee or visitor 
exposure must be maintained indefinitely. Particular attention must be 
given to the maintenance of records which show the air pressure 
differential established during asbestos removal projects, and that 
EPA's (Federal, State, and local) notification requirements were met. 
29 CFR 1926.58(n) (Appendix B) and 29 CFR 1910.20 must be reviewed and 
followed. 

File information shall include, but not be limited to: 

1. Correspondence 

2. Material Safety Data Sheets 

3. Description of Project or Fiber Release Episode 
a. photographs (if applicable) 
b. names of architect, engineer, asbestos management 

consultant, in-house key personnel, and contractor's key 
personnel 

c. types, percentages and quantities of asbestos abated 

4. Description of Project Execution 
a. project start-up procedures 
b. method of removal/disposal 
c. cleanup procedures 

5. Personnel Records 
a. medical/physical exams 
b. records of worker training (asbestos, respirators, 

decontamination, State and Federal regulations) 
c. worker release forms for all workers involved in asbestos 

management work procedures 
d. respiratory protection program 

6. Notifications 
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a. letters to respective agencies, State, EPA, OSHA, etc. 
b. letter of notification to disposal and transport 

container/vehicle rental or leasing company 
c. permits 
d. signage and label(s) 
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7. Disposal Records 
a. verification of current license and approval of landfill for 

accepting asbestos waste 
b. disposal log 
c. trip tickets and manifest 
d. vehicle description and serial number 

8. Testing and Analysis Records 
a. bulk sampling description/chain of custody forms 
b. laboratory analysis forms/reports 
c. air sampling records 
d. air sampling cassettes 
e. bulk samples 

9. Contract Documents 
a. agreement 
b. record set of drawings and specifications including all 

changes which occurred in the project 

10. Documentation of Potential Exposure or Emergency Conditions 
a. evacuation plan/procedures 
b. written reports of incidents where asbestos fiber release is 

experienced, including names of affected personnel and 
length of exposure 

c. emergency occurrences (e.g., fire, flooding, earthquake, 
etc.) 

d. accidents (e.g., delamination, broken ceiling tile, etc.) 

11. Annual Asbestos Reassessment Requirements 
(Ref. Section 4.8) 

12. Project Start-Up Procedure Checklist (Ref. Part 2) 

13. One copy of Applicable Federal, State, and Local Regulations 
(another copy should be posted at the job site) 

14. Strip Chart Recording or other Approved Monitoring Documentation 
of Pressure Differential 
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TABLE 4.1 SUGGESTED RESPIRATORY PROTECTION FOR ASBESTOS, 
TREMOLITE, ANTHOPHYLLITE AND ACTINOLITE FIBERS 

ALLOWABLE TIME WEIGHTED 
AVERAGE OF ASBESTOS IN THE 
BREATHING ZONE OUTSIDE THE 
RESPIRATOR (FIBERS LONGER 

PROTECTION THAN FIVE MICROMETERS PER 
REQUIRED RESPIRATOR FACTOR CUBIC CENTIMETER OF AIR) 

Half-mask air-purifying respirator 10 
equipped with high-efficiency 
filters 
Powered air-purifying respirator, 25 
loose fitting helmet or hood with 
high-efficiency filters or 
supplied-air respirator, loose 
fitting helmet or hood, operated 
in continuous flow mode 
Full face piece air-purifying 50 
respirator equipped with high­
efficiency filters 
Powered air-purifying respirator, 50 
full face piece, equipped with 
high-efficiency filters or 
supplied-air respirator, full face 
pierce, operated in continuous 
flow mode 
Full face piece supplied-air 1000 
respirator operated in pressure 
demand mode plus HEPA escape 
Full-face piece supplied-air >1000 
respirator operated in pressure 
demand mode equipped with an 
auxiliary positive pressure self-
contained breathing apparatus 

0.1 or less 

0.25 or less 

0.5 or less 

0.5 or less 

10 or less 

>10 or unknown 

NOTE: a. Respirators assigned for higher environmental concentrations may 
be used at lower concentrations. 

b. A high-efficiency filter means a filter that is at least 99.97 
percent efficient against mono-dispersed particles of 0.3 
micrometers in diameter. 

c. Allowable fiber concentrations are based on achieving a maximum of 
0.01 flcc inside the respirator. 
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4.8 Annual Asbestos Reassessment Requirements 

The asbestos-containing materials present in buildings are subject to 
deterioration with aging, the effects of building occupancy, and 
accidental damage. To monitor the ever-changing condition of these 
asbestos-containing materials in the building, a program of periodic 
inspection and possibly air sampling is recommended. This program is 
designed to track any trends that may increase the potential for 
airborne asbestos fiber concentrations inside the building. This data 
shall be used by the Designated Person (Public Works Officer) or his/her 
representative to identify areas which may require special corrective 
action. The results of the Annual Reassessment shall be kept by the 
Designated Person (Public Works Officer). 

4.8.1 Annual Inspection 

A reassessment of existing asbestos material should be conducted 
annually. This annual inspection should be used as a supplement to the 
informal day to day visual observation conducted by Public 
Works/Property Management personnel. Annual inspections may be 
conducted by the Designated Person (Public Works Officer) or a 
representative of the Designated Person (Public Works Officer). The 
annual inspection will include observation of all asbestos-containing 
materials identified in the Asbestos Survey Report and Management Plan, 
particularly including locations where any previous periodic 
observations have been made and photographs may have been taken. The 
asbestos-containing materials will be examined for general condition, 
and indications will be noted of deterioration, delamination, erosion, 
water damage, or physical abuse. If significant change (including 
increased accessibility to asbestos-containing materials) or 
deterioration is noted for the materials in a specific location, 
photographs (or other approved means of documentation) will be performed 
and asbestos management procedures implemented as necessary. 

4.8.2 Annual Air Sampling 

After completing the initial asbestos survey, a comprehensive annual 
reassessment program of area air sampling may be instituted in 
accordance with OSHA standards. Table 4.2 - SUGGESTED ASBESTOS 
REASSESSMENT AIR SAMPLING PROTOCOL provides guidelines concerning 
sampling locations, number of area air samples, volume of samples, 
frequency of sampling, analytical method and sampling period. This 
program will include the collection of area air samples from 
representative areas of the building, including corridors, office areas, 
mechanical rooms, etc., to determine representative airborne fiber 
concentrations throughout the building. Analyses will be conducted 
utilizing phase contrast microscopy in accordance with the National 
Institute for Occupational Safety and Health (NIOSH) Method 7400 
(Appendix E). Samples collected and analyzed by phase contrast 
microscopy should be retained for possible future analysis by transmis­
sion electron microscopy. 
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NOTE: Personal air monitoring shall also be conducted during all work 
which involves the potential disturbance of asbestos-containing 
materials. The frequency shall be as described in the job specific 
asbestos removal specifications (Appendix F - SOUTHNAVFACENGCOM Guide 
Specifications, NFGS-02080B, Removal and Disposal of Asbestos 
Materials). Additionally, the Designated Person (Public Works Officer) 
or his/her representative shall conduct representative personal sampling 
for maintenance and custodial personnel during work which may 
potentially disturb asbestos-containing or asbestos-contaminated 
materials (i.e., disturbing asbestos-contaminated soil in the crawl 
space, buffing asbestos-containing floor tile, or clean-up in areas 
where friable asbestos-containing materials are present). The data will 
serve as a basis for future selection of respiratory protection, if 
required, when working with similar asbestos-containing materials under 
similar working conditions. 

Air samples taken for Transmission Electron Microscopy (TEM) analysis 
shall include not less than 3,000 liters of air per sample at a 
collection rate of 2 to 12 liters per minute. Analyses of these samples 
shall be accomplished using transmission electron microscopy following 
methods prescribed by the U.S. EPA Method Number 600/2-77-178. 
Consultation with the applicable NAS Atlanta or Southern Division 
NAVFACENGCOM technical staff is necessary prior to TEM analysis. 

The results of all air sampling and analyses and inspection logs shall 
be reviewed by the Designated Person (Public Works Officer), who shall 
make specific recommendations for any asbestos management procedures 
required. All results shall be maintained in the asbestos management 
plan file or in permanent storage (Section 4.7 -Recordkeeping). 

1h\llOla05\omplan 31 



TABLE 4.2 SUGGESTED ASBESTOS REASSESSMENT 
AIR SAMPLING PROTOCOL 

Location of 
Samples 

Number 
of Area 
Samples 

Volume 
of Air 
(Liters) 

Sampling 
Frequency 

Analytical Sampling 
Method Period 

Inside 
Building 
(Note 4) 

Outside 
Building 

*Note 3 

5* 

5 

minimum 
3,000 

minimum 
3,000 

Annually PCM/TEM a-hour 

Annually PCM/TEM a-hour 

PCM - Phase contrast microscopy 
TEM - Transmission electron microscopy 

lh\llOla05\omplan 

NOTES: 
1. The periodiC air sampling requirements may serve as a 

database for prevalent airborne fiber levels normally 
collected prior to planned projects. 

2. 

3. 

4. 

5. 

Air sampling shall occur during normal working hours for 
full shift a-hour determination of airborne fiber levels. 

Minimum of five samples both inside the subject area and 
outside the subject area shall be taken for each building. 
For areas over 5,000 S.F., an additional three samples shall 
be taken inside the subject area for each additional 5,000 
S.F. 

Each set of samples taken will include 10 percent blanks or 
a minimum of two field blanks and one sample lot blank from 
laboratory. The blank results shall be averaged and 
subtracted from the analytical results before reporting. 

Where air sample analysis is performed on site, 10 percent 
or at least two asbestos samples up to a maximum of 10 
samples, should be sent to a separate American Industrial 
Hygiene Association (AIHA) accredited laboratory for quality 
control. 
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4.9 Air Sampling Requirements for Minor, Major and Emergency Projects 

In each situation where asbestos work procedures apply, the Designated 
Person (Public Works Officer) shall provide for industrial hygiene air 
sampling of affected workers and building areas in accordance with Table 
4.3 - Suggested Air Sampling Protocol During Minor, Major and Emergency 
Projects. The referenced table is to be used as a guideline and the 
requirements may be adjusted by the industrial hygienist to fit each 
specific project. Deviations from Table 4.3 shall be approved by the 
Designated Person (Public Works Officer) before starting the project 
(Appendix F, SOUTHNAVFACENGCOM Guide Specification, NFGS-020S0B, Removal 
and Disposal of Asbestos Materials). 

Both area and personal air sampling shall be performed to determine the 
workers'S hour, time-weighted average (TWA) airborne fiber level 
exposures and 30 minute excursion concentrations (sampled during work 
procedures in which the greatest level of airborne fiber exposure is 
expected). If the work period is less than S-hours (i.e. emergency or 
minor repair projects), air sampling shall be conducted for the full 
shift duration of the removal or repair project. The recommended 
frequency of air sampling is presented in Table 4.3. 

The specific methods to be used for collecting and analyzing air samples 
are detailed in the NIOSH Method 7400 (Appendix E). These methods call 
for air sampling using pumps drawing air at calibrated flow rates 
through mixed cellulose ester membrane filters having an average pore 
size of O.S micrometers. (This type of filter can be used for analysis 
by either phase contrast microscopy or by transmission electron 
microscopy.) During the actual asbestos removal or repair phase, air 
samples are analyzed on-site using phase contrast microscopy, with the 
results reported as fibers (longer than 5 micrometers) per cubic 
centimeter of air (fibers/cc). Air samples collected by the industrial 
hygienist shall be analyzed on-site by individuals who successfully 
participate in National Institute for Occupational Safety and Health 
(NIOSH) Proficiency in Analytical Testing (PAT) program. Quality 
control samples shall then be forwarded to an American Industrial 
Hygiene Association (AIHA) accredited lab for confirmations. 

Area air samples shall be taken outside the perimeter of the enclosed 
work area at locations such as air locks, negative air exhausts, 
potential penetration points or passageways and on adjacent floors above 
and below the enclosed work area to determine the effectiveness of the 
work area enclosure. Additional ambient air samples shall be taken 
outside the building to document ambient conditions which could 
potentially affect clearance results. Fiber levels which exceed the 
prevalent fiber levels in the building determined during the Annual 
Asbestos Reassessment Requirements (Section 4.8) would suggest that the 
barriers are ineffective in containing fibers to the work area. If 
fiber levels occur above prevalent levels or above 0.01 fibers/cc 
(whichever is greater) outside the work area, then the abatement work 
shall be stopped, fiber reduction techniques implemented and the 
situation reported immediately to the Designated Person (Public Works 
Officer). The Contractor has the option of using TEM analysis to 
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determine asbestos fiber level. The Designated Person (Public Works 
Officer) or Contractor's Industrial Hygienist, as appropriate, will 
identify the cause of the leakage, determine the method for reducing 
airborne fibers to acceptable levels prior to continuing work and 
perform the subsequent documentation and recordkeeping requirements. 
All personal and area air sampling data shall be collected and 
interpreted by a professional industrial hygienist. 

During an emergency project, personal and area air sampling shall be 
conducted as soon as possible and in accordance with Table 4.3 -
SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, MAJOR AND EMERGENCY 
PROJECTS. All procedures identified in the EMERGENCY CONDITIONS AND 
FIBER RELEASE EPISODES paragraph of Section 3.5, shall be directed by 
the Designated Person (Public Works Officer). 

Following completion of the asbestos removal or repair project, a final 
clearance test shall be conducted in accordance with EPA, OSHA and 
Southern Division NAVFACENGCOM requirements. For the majority of 
planned projects, final clearance testing shall always be conducted 
except for minor repair projects such as glove bag removal of 3 linear 
feet or less of piping insulation. In these cases, air sampling data 
collected during the minor repair project shall be used to determine 
compliance with established clearance criteria. If contamination is 
indicated by fiber levels greater than 0.01 flcc or background levels 
(whichever is greater), resulting from analysis of air samples taken 
during the minor repair procedure, then the work area shall be 
decontaminated using HEPA vacuum and wet wiping techniques, and final 
clearance testing will then be performed to document successful 
decontamination. 
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TABLE 4.3 SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, 
MAJOR AND EMERGENCY PROJECTS 

Location of 
Area Samples 

Inside the 
work area 

Inside 
building, 
outside of 
work area 

Outside of 
building 

Minimum 
Number 
of Area 
Samples 

3 

3 

3 

Minimum 
Number 
of Personal 
Samples 

Minimum 25% 
of work 
force 

N/A 

N/A 

* - Depends on filter loading 
** - Reference, See Note 6 

Volume 
of Air 

* 

*** 

*** 

Analytical 
Method 

PCM 

**PCM/TEM 

**PCM/TEM 

Sampling 
Period 

Full shift 

Full shift 

Full shift 

*** - Volume shall be calculated by industrial hygienist to report a 
detection level at or below 0.01 f/cc. 

NOTES: 

1. Personal samples shall be taken to determine workers' a-hour, 
time-weighted average (TWA) airborne fiber level exposure. If 
work period is less than a hours, air sampling shall be conducted 
for the full shift duration of the removal project. Air sampling 
rate shall be approximately two liters per minute. 

2. Personal samples shall be taken for the a-hour TWA determination 
of airborne fiber levels from each worker on the first day of 
asbestos removal. If type-C supplied air respirators operated in 
pressure demand mode are worn throughout the project and if the 
asbestos material being removed remains homogeneous, then no 
additional personal sampling is required. However, it is 
recommended that personal sampling be conducted at least weekly on 
all projects. If respirators which are not type-C supplied air, 
pressure demand mode are worn, personal sampling must be conducted 
daily unless a database established previously for similar removal 
procedures and similar asbestos material is available that 
indicates the exposure concentrations are within the acceptable 
protection factor for the respirators worn and this database is 
acceptable to OSHA. 

---continued 
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TABLE 4.3 SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, 
MAJOR AND EMERGENCY PROJECTS 

(Continued) 

NOTES: (Continued) 

3. Area air samples inside the work area shall be taken for the 8-
hour, TWA determination of airborne fiber levels during the first 
day of each particular type of asbestos disturbance. It is 
recommended that area air sampling be conducted at least once 
weekly on all projects. 

4. Area air samples inside the building but outside of the work area 
shall be taken each day (minimum of three) for the 8-hour TWA 
determination of airborne fiber levels. 

5. Area air samples outside of the building shall be taken for the 8-
hour TWA determination of ambient airborne fiber levels during the 
first day of each asbestos disturbance. It is recommended that 
area air sampling outside of the building be conducted at least 
once weekly on all projects. Air samples of negative air handling 
machine exhaust should be taken daily. 

6. Air sample analysis shall be conducted using phase contrast 
microscopy (PCM) with possible subsequent analysis by transmission 
electron microscopy (TEM) as determined by the Designated Person 
(Public Works Officer). 

7. During an emergency project personal and area air sampling shall 
be implemented at the earliest possible time. 
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4.10 Asbestos Management Control Alternatives 

The condition, accessibility and location of asbestos-containing 
materials shall be evaluated by the Designated Person (Public Works 
Officer) and reviewed by the Chief Engineer to determine the most 
appropriate remedial action(s}. There are four general approaches to 
asbestos management under the Operations and Maintenance Plan: 

A. Material Removal. The removal of all asbestos-containing material 
is considered the only final solution to the potential problem of 
asbestos exposure. If removal is performed properly, the 
potential for asbestos exposure is eliminated. 

B. Enclosure. Enclosure involves construction of airtight walls and 
ceilings around areas contaminated with asbestos-containing mater­
ials. Because asbestos-containing materials will generally need 
to be removed when the building is renovated or demolished, or 
when maintenance occurs, enclosure may only be a temporary 
solution. 

C. Encapsulation. Encapsulation involves application of a sealant 
onto the asbestos-containing material. Because asbestos­
containing material will generally need to be removed when the 
building is renovated or demolished, or during maintenance, 
encapsulation is only a temporary solution. Encapsulation (e.g., 
sealing with encapsulating spray, painting) can be a good, short 
term solution for correcting minor damage to asbestos insulation 
coverings. 

D. Repair and/or cleanup. This method involves returning damaged 
ACBM to an undamaged condition or to an intact state to prevent 
fiber release and cleaning up existing asbestos-containing debris. 

4.11 Work Procedures and Responsibilities 

Asbestos-containing materials present in buildings have the potential to 
release airborne asbestos fibers into the building air when they are 
disturbed or damaged. It will be the Public Works/Property Management 
supervisor's or engineering contractor personnel's responsibility to 
notify the Designated Person (Public Works Officer) immediately upon 
discovery of any potential disturbance to or damage of asbestos­
containing materials, including maintenance activities or projects which 
may affect asbestos-containing material directly or indirectly. 

Once the Designated Person (PubliC Works Officer) is advised of the 
potential for disturbance to asbestos-containing materials, he/she will 
proceed through the flow chart in Figure 3.2 - Implementation Flow Chart 
of the Asbestos Management Plan and Section 3.5 - Implementation of the 
Asbestos Management Plan which summarizes the steps for Figure 3.2 and, 
if required, determine which specific work procedures in Part 2 -
Specific Procedures for Managing Asbestos-Containing Materials, shall be 
followed. 
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The Asbestos Management Project Checklist to be used by the Designated 
Person (Public Works Officer) during actual implementation of asbestos 
management projects is presented in Part 2 - Specific Procedures for 
Managing Asbestos-Containing Materials. 

4.12 O;sposal of ACM and ACE Waste Mater;al 

All materials which contain asbestos or have been contaminated with 
asbestos fibers are subject to special procedures and disposal 
requirements. Contamination of building materials, fixtures, furniture, 
and equipment may be caused by failure to use proper containment and 
isolation procedures during asbestos management projects. Asbestos­
containing materials or potentially contaminated materials may include, 
but are not limited to: 

Acoustical material 
Attic and wall insulation 
Carpets 
Ceiling tiles and wall tiles 
Cementitious materials (pipe, siding, wallboard, roofing, etc.) 
Contaminated soil 
Diffusers 
Oust from repair to brakes and clutches 
Fireproofing 
Floor coverings and mastic 
Floor penetration packing 
Insulation 
Light fixtures 
Loose debris resulting from routine maintenance cleaning or 

asbestos removal 
Mastic 
Mechanical system insulation (pipe, pipe fittings, ducts, 

equipment) 
Plaster materials 
Roofing materials (shingles, felts, tar, etc.) 
Wiring Insulation 
Other suspect miscellaneous asbestos-containing materials 

(gaskets, curtains, etc.) 

All asbestos contaminated materials which cannot be effectively cleaned 
of asbestos fibers must be disposed as asbestos-contaminated waste. 
These procedures include the following: 

4.12.1 Handling and Transport 

Asbestos-containing or contaminated waste shall be sealed and labeled as 
asbestos in airtight non-reusable containers (e.g., double 6 mil plastic 
bags, cartons, drums, cans or used in combination) from which fibers 
cannot escape. Wastes shall be placed within the container(s} in a 
wetted state to minimize the release of asbestos fibers in the event of 
container failure. Bags shall be labeled with the owner's name, 
address, date, phone number and contents. 
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Asbestos-containing or contaminated waste shall be transported to the 
approved landfill in closed vehicles (e.g., covered drop boxes or 
canvas-covered truck boxes). Wastes that are too bulky to enclose in 
sealed containers may be transported in closed vehicles, provided the 
wastes are wetted, wrapped and sealed in 6 mil polyethylene to prevent 
release of asbestos fibers. Caution must be exercised not to introduce 
excess water into the disposal bags which may cause rupture of the 
container.. Each container must be labeled in accordance with Section 
4.4 (warning labels) and Appendix A. . 

The sealed containers must be transported to a disposal site in a manner 
which does not permit the release of asbestos fibers into the air and 
which complies with applicable Federal, State, and local regulations. 

4.12.2 Disposal 

The non-reusable containers shall be carefully placed in the landfill 
and shall not be opened, broken or ruptured during disposal. Asbestos 
containing waste shall then be covered with compacted soil in accordance 
with EPA and local regulations. The public shall be prohibited from 
areas where uncovered asbestos is present. Landfill operators. shall 
ensure that compacting equipment does not become contaminated with 
asbestos dust. Manifests for the asbestos disposal from the Landfill 
Operator are required for recordkeeping and shall be kept at the NAS 
Memphis facility in perpetuity. 
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PART 2 - SPECIFIC PROCEDURES FOR MANAGING ASBESTOS-CONTAINING MATERIALS 

This second part of the Operations and Maintenance Plan is designed to assist 
the Designated Person (Public Works Officer) in identifying activities and 
external causes which may disturb asbestos-containing or contaminated 
materials. Additionally, Part 2 presents specific work procedures for 
managing various asbestos-containing materials or situations by properly 
trained personnel to reduce employee potential for exposure to airborne 
asbestos fibers. The materials and situations described in Sections 6-10 are 
typical and do not necessarily all apply to each building under this O&M Plan. 
The applicable sections should be determined by consulting the Asbestos Survey 
Report for each building. 

Before performing any procedures that may disturb possible asbestos containing 
materials, the employee should consult the Asbestos Survey Report to determine 
if the material has asbestos (see Figure 3.2). If the material has asbestos, 
then follow the procedures as listed in the O&M Plan. If the material is not 
asbestos, then continue with work. If there is a question about whether the 
material is asbestos contaminated, then consult the Supervisor. If the 
Supervisor has questions, then consult the Designated Person (Public Works 
Officer). 

The general guidelines for implementation of the Asbestos Management Plan are 
presented in Section 3 of Part 1 with General Management and Administrative 
Requirements listed in Section 4 of Part 1. The Asbestos Management Project 
Checklist, Form 5.1 on the following page (to become part of the asbestos 
management plan recordkeeping, Section 4.7 - Recordkeeping), for use by the 
Designated Person (Public Works Officer) in tracking the general requirements 
of an asbestos management project from its initiation to final clearance air 
sampling, is presented in Part 2. The checklist also documents the proper 
implementation of the execution requirements and procedures common to all 
asbestos management projects and the specific work procedures outlined in 
Sections 6 through 10 of Part 2. The EXECUTION REQUIREMENTS AND PROCEDURES 
FOR MINOR, MAJOR AND EMERGENCY PROJECTS is presented in Section 5, immediately 
following the Asbestos Management Project Checklist. Deviations from the 
general project execution requirements and procedures are identified in the 
specific material and situation work procedures outlined in Sections 6 through 
10. 

In addition to the Asbestos Management Project checklist (following page), 
additional forms provided in Part 6 of the Asbestos Survey shall be completed 
for response actions selected. 
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FORM 5.1 
ASBESTOS MANAGEMENT PROJECT CHECKLIST 

Answer all questions or check off boxes for any attached literature that is 
utilized as documentation. 

A. DATE: 

B. PROJECT LOCATION: Naval Air Station (NAS) Memphis: ,---.-.-____ _ 
Building Number(s): Room Number(s) _____ _ 

C. DESCRIPTION OF ASBESTOS-CONTAINING OR -CONTAMINATED MATERIALS: 
Piping insulation: Floor tile: Ceiling tile: 
Other: --

REASONS FOR REPAIRS OR REMOVAL: Degraded condition: 
Removed for remodeling: __ Other: ____________ _ 

D. SPECIFIC WORK PROCEDURES: See attachment: 
(or) Description below: 

See Specs: __ _ 

E. APPROXIMATE QUANTITY OF MATERIALS: See attachment: 
See drawings and specs: __ or Description below: 

F. PERSON SUPERVISING PROJECT WORKERS: ----------------
G. PERSON(S) INVOLVED IN SPECIFIC WORK PROCEDURES: See Attachment: 

(or) Listed below: 

H. AIR SAMPLING CONTRACTOR'S INDUSTRIAL HYGIENIST: -----------
I. AIR SAMPLING NAS MEMPHIS INDUSTRIAL HYGIENIST: 

J. ESTIMATED DURATION OF PROJECT: Actual: ----- ------
K. NAMES OF UNPROTECTED PERSON(S) POTENTIALLY EXPOSED IN AREA PRIOR TO 

CORRECTIVE ACTION: None: __ (or) Listed below: 

L. Designated Person (Public Works Officer) 
NAME: --------------

The following items must be checked off as being completed (with any 
additional comments) prior to implementing the specific work procedures 
(Except as noted by n*n which will be checked off at project completion): 

1. Flow chart (Fig. 3.2) for Implementation of the Asbestos Management Plan 
(Section 3.4) was followed: Yes: No: Reason if not followed: 
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2. Equipment and supplies and selected references required are available 
(Section 3.2): Yes: No: Comments if answer is "No": 

3. Workers have received required training: Yes: No: 
Comments if answer is "No": 

4. Government regulations are followed (Section 4.2) and are available at job 
site: Yes: No. : COlllllents if answer is "No": 

5. All notifications and permits are obtained (Section 4.3): 
Yes: No: Comments if answer is "No": 

6. Warning signs are posted (Section 4.4.): Yes: or No: 
Comments if answer is "No": 

7. All workers involved in project have had the required physical 
examinations (Section 4.5): Yes: No: 
Comments if answer is "No": 

8. Personal protective equipment required is available. (Section 4.6): 
Yes: No: Comments if answer is "No": 

9. Air sampling arrangements have been made for air sampling before, during 
and after project (Section 4.9): 
Yes: No: Convnents if answer is "No": 

10. Copies of specific procedures for managing asbestos-containing materials 
in Part 2 are available at the job site: 
Yes: No: Comments if answer is "No": 

11. *Waste disposal procedures followed (Section 4.I2): 
Yes: No: Comments if answer is "No": 

12. *Recordkeeping of project is complete including written report with air 
sampling results (Section 4.7): 
Yes: No: Comments if answer is "No": 

Designated Person or ROICC Signature: ___________ Date: __ _ 

1h\lJOJa05\omplan 43 



5. EXECUTION REQUIREMENTS AND PROCEDURES FOR MINOR, MAJOR AND EMERGENCY 
PROJECTS 

5.1 Preparation (See also Appendix F, SOUTHNAVFACENGCOM Guide Specification, 
NFGS-02080B, Removal and Disposal of Asbestos Materials) 

5.1.1 Work Areas 

5.1.1.1 Restrict entry into the area by persons other than those 
necessary to perform the project, either by physically isolating 
the area or by scheduling. 

5.1.1.2 Post signs to prevent entry by unauthorized persons. 

5.1.1.3 Shut down and lock-out electric power. Provide ground-fault 
interrupter circuits as temporary power source for electrical 
equipment and lighting. Ensure safe installation of temporary 
power sources and equipment per applicable electrical code 
requirements. For projects where no potential contact with 
electric power is possible, this paragraph does not apply. 
G10vebag removal procedures do not typically require shut down of 
electric power. 

5.1.1.4 Isolate (and shut down, if possible) heating, cooling, 
ventilating air systems to prevent contamination and fiber 
dispersal to other areas of the structure. Prior to sealing the 
heating, cooling and ventilation air system, contractor shall 
pre-clean with HEPA equipped vacuum all accessible duct work and 
air handling system equipment. Remove and dispose of all air 
system filters as asbestos-contaminated waste. Following 
completion of project install new air system filters. During the 
work, all vents within the work area shall at a minimum be double 
sealed with 6 mil polyethylene and secured with duct tape. 

5.1.1.5 Remove all uncontaminated removable furniture, equipment and/or 
supplies from the work area, or completely cover with two layers 
of 6 mil polyethylene sheeting sealed with duct tape. 

5.1.1.6 Seal off all penetrations and openings to the work area, 
including but not limited to corridors, doorways, ducts, vents, 
grilles, diffusers, etc. with at a minimum two layers of 6 mil 
polyethylene sheeting sealed with duct tape. Doorways and 
corridors which will not be used for passage during work must be 
sealed with a minimum two layers of 6 mil polyethylene. 

5.1.1.7 Pre-clean fixed objects within the proposed work areas, using 
HEPA filtered vacuum eqUipment and wet cleaning methods as 
appropriate, and enclose with protective barriers of plywood (for 
added protection where construction project may damage sensitive 
equipment) covered with minimum 2 layers of 6 mil polyethylene 
sheeting sealed with duct tape. 
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S.l.l.S Pre-clean the proposed work areas using HEPA filtered vacuum 
equipment and wet cleaning methods as appropriate. Methods that 
raise dust, such as dry sweeping or vacuuming with equipment not 
equipped with HEPA filters shall not be used. 

5.1.1.9 Cover floor and wall surfaces with polyethylene sheeting sealed 
with duct tape. Use a minimum of two layers of 6 mil 
polyethylene on floors. Cover floors first so that polyethylene 
extends at least IS inches up on walls, then cover walls with a 
minimum of 2 layers of 6 mil opaque polyethylene sheeting to the 
floor level, thus overlapping the floor material by a minimum of 
16 inches. Where the area adjacent to the work area is 
accessible to the public, construct a solid barrier on the public 
side of the sheeting to protect the sheeting. Construct barrier 
with nominal 2 x 4 wood or metal studs 16" on center, securely 
anchored to prevent movement, covered with a minimum 1/2" 
plywood. 

5.1.1.10 Provide warning signs at each visual and physical barrier per 
OSHA requirements. 

5.1.1.11 Build air locks at entrances to and exits from work areas. (OSHA 
Standard 29 CFR 1926.SS) in Appendix B. 

5.1.1.12 Install negative air handling machines in sufficient quantities 
to provide a minimum of four air exchanges per hour. The 
calculations for determining how many air handling machines are 
required is as follows: The volume (in ftl) of the work area is 
determined by multiplying the floor area by the final work area 
ceiling height. The total air flow requirement (in ftl/min) for 
the work area is determined by dividing this volume by the 
recommended air change rate (i.e., one air change every 15 
minutes or 4 air changes per hour). 
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Total air flow requirement in ftl/min c volume of work area {in 
ftl)/lS min 

The number of air handling units needed (not including reserve 
units) for the application is determined by dividing the total 
ftl/min by 75% of the rated capacity of the air handling unit. 

Number of air handling units needed = [Total air flow requirement 
in ft l/min]/[7S% of Rated Capacity of unit (in ftl/min.)] (not 
including reserve) 

At least one reserve negative air handling machine shall be on 
site in the event of a mechanical breakdown or for routine unit 
shut-down for maintenance and filter changeout. If the negative 
air handling machines in use are not working at estimated 
capacity, reserve units shall be used to achieve the total air 
flow requirement, and additional units shall be provided 
immediately to fulfill the reserve functions. 
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5.1.1.13 Maintain emergency and fire exits from work areas. 

5.1.1.14 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.2 Personnel Decontamination Facility 

5.1.2.1 Build suitable framing or use eXisting rooms connected with 
framed-in tunnels if necessary and line with minimum of 2 layers 
of 6 mil polyethylene on walls and ceiling and minimum of 2 
layers of 6 mil polyethylene on floor, sealed with duct tape at 
lap joints in the polyethylene. A permanent mobile 
decontamination unit (Ref. Appendix B in the OSHA Standard 29 CFR 
1926.58) may be acceptable. 

5.1.2.2 Access between any two rooms within the personnel decontamination 
facility shall be through a polyethylene curtained doorway. 

5.1.2.3 Personnel Decontamination Facility: Construct personnel 
decontamination facility contiguous to the work area consisting 
of three totally enclosed chambers as follows: 

5.1.2.3.1 

5.1.2.3.2 

5.1.2.3.3 

5.1.2.3.4 

An equipment room, constituting an airlock, with two 
polyethylene curtained doorways, one to the work area and 
one to the shower room. 

A shower room, constituting an airlock, with two 
polyethylene curtained doorways, one to the equipment room 
and one to the clean room. Shower room shall contain at 
least one shower with hot and cold or warm water. Careful 
attention shall be paid to the shower enclosure to ensure 
against leakage of any kind. Ensure a supply of soap at all 
times in the shower room. Shower water shall be filtered 
through a 5 micron filter to remove asbestos prior to being 
discharged to sanitary drain or shall be disposed as 
asbestos waste. 

A clean room with one polyethylene curtained doorway into 
the shower and one entrance or exit to non-contaminated 
areas of the building. Clean room shall have sufficient 
space for secure storage of workers' street clothes, towels, 
and other non-contaminated items. 

An airlock is formed by two polyethylene curtained doorways 
a minimum of 3 feet apart. 

5.1.2.4 Equipment Decontamination Facility: 

5.1.2.4.1 
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Provide or construct an equipment decontamination facility 
consisting of two totally enclosed chambers as follows: 
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5.1.2.4.1.1 A washroom, constituting an airlock, with a polyethylene 
curtained doorway to a designated area of the work area and 
a polyethylene curtained doorway to the holding area. 

5.1.2.4.1.2 A holding area constituting an airlock, with a polyethylene 
curtained doorway to the washroom, and a polyethylene 
curtained doorway to an uncontaminated drum load out area. 

5.1.2.5 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.3 Separation of Work Areas from Occupied Areas. 

5.1.3.1 Isolate parts of the building required to remain in use from 
parts of the building that will undergo asbestos removal, 
encapsulation or enclosure by means of airtight barriers, 
constructed as follows: 

5.1.3.1.1 Build suitable wood or metal framing and apply 3/8" minimum 
thickness plywood sheathing on work side. Seal all seams 
with watertight caulking material. The framing and 
sheathing is required if no existing walls are available to 
be used as support for the polyethylene, such as a project 
located in an open floor area. 

5.1.3.1.2. Cover sheathing on interior and exterior with minimum of two 
layers of 6 mil polyethylene sheet, sealed with duct tape. 

5.1.4 Maintenance of Enclosure Systems: 

5.1.4.1 Ensure that barriers and polyethylene linings are effectively 
sealed and taped. Repair damaged barriers and remedy defects 
immediately upon discovery. 

5.1.4.2 Visually inspect enclosures at the beginning, during and end of 
each work period. 

5.1.4.3 Use smoke tube methods to test effectiveness of barriers daily. 

5.1.4.4 For more information, refer to SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

5.1.5 Asbestos removal, enclosure or encapsulation work shall not commence 
until the Asbestos Management Project Checklist is completed and 
signed by the Designated Person (Public Works Officer). 

5.2 Asbestos Removal, Encapsu1at;on and Enclosure 

The following procedures are typical for large scale major projects. 
For minor (small scale, short duration) projects as defined in 
Sections 6 through 17 for each type of material, portable containment 
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partition barriers may be substituted for full containment. Also, 
other requirements, such as negative pressure differential and showers 
immediately contiguous to the work area (vs. double suits and walking 
to nearest shower) may be relaxed at the discretion of the Designated 
Person (Public Works Officer) based on the friability and quantity of 
the material. However, no work shall be performed which is not in 
accordance with current interpretation of applicable regulations. 

5.2.1 Asbestos Removal 

5.2.1.1 Prepare site in accordance with Section 5.1 - Preparation. 

5.2.1.2 Make sure negative air handling equipment is installed and 
operating (not required when repairing small exposed ends of 
asbestos-containing material with duct tape or encapsulant or for 
similar tasks). 

5.2.1.3 Remove all ceiling systems, lights and diffusers necessary to 
obtain access to asbestos-containing or contaminated materials 
and extend containment to include space above ceiling. 

5.2.1.4 Remove all asbestos-containing materials as specified in the 
Asbestos Management Project Checklist (Form 5.1). 

5.2.1.5 Spray asbestos material continuously with amended water, using 
airless spray equipment capable of providing a "mist" application 
to reduce the release of fibers. Saturate material sufficiently 
to wet it to substrate without causing excess dripping or 
delamination of the material. Spray asbestos material repeatedly 
during work process to maintain wet condition and to minimize 
asbestos fiber dispersion (not required for encapsulation or 
enc1 osure) . 

5.2.1.6 Remove saturated asbestos material in small sections. As it is 
removed, pack material in sealable polyethylene bags of 6-mil 
minimum thickness and seal in either labeled second polyethylene 
bags (double bagging) or in labeled drum containers for 
transport. Material shall not be allowed to dry out prior to 
insertion into container. Where asbestos material is applied to 
a gypsum or fiber substrate or other material which may be 
difficult to fully decontaminate, both the substrate and the 
asbestos materials may be removed (not required for encapsulation 
or enclosure). 

5.2.1.7 Seal the filled containers. Place caution labels on containers 
in accordance with OSHA regulation 29 CFR 1910.1001 and 29 CFR 
1926.58. Clean external surfaces of bags or drum containers 
thoroughly by wet spraying in the designated area of the work 
area that is part of the equipment decontamination enclosure 
system. Move containers to washroom, wet clean each container 
thoroughly, and move to holding area pending removal to 
uncontaminated areas (not required during encapsulation or 
enclosure unless visible asbestos debris is observed). Ensure 
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that containers are removed from the holding area by workers who 
have entered from uncontaminated areas dressed in clean 
protective clothing and respirators. Ensure that workers do not 
enter from uncontaminated areas into the washroom or the work 
area; ensure that contaminated workers do not exit work area 
through equipment decontamination enclosure system. 

5.2.1.B After completion of removal work, surfaces from which asbestos 
has · been removed shall be nylon brushed and/or wet sponged or 
cleaned by an equivalent method to remove all visible material. 
During this work, the surfaces being cleaned shall be kept wet 
(not required for encapsulation or enclosure). 

5.2 . 1.9 Asbestos-containing material which is to remain in place in the 
work area can be encapsulated with a heavy mastic or paint. The 
encapsulant should be applied gently and in accordance with 
manufacturer's recommendations to minimize the disturbance of the 
asbestos-containing material. The same decontamination 
procedures used for removal shall be used if visual asbestos 
debris results from the encapsulation process. 

5.2.1.10 Asbestos-containing material which is to remain in place in the 
work area can be enclosed air- and water-tight using aluminum 
jackets, wood partitions, or any other method of construction 
(sealed with appropriate caulking compound) which prevents direct 
physical contact with the asbestos-containing material. The same 
decontamination procedures used for removal shall be used if 
visual asbestos debris results from the enclosure process. 

5.2.2 Asbestos Encapsulation and Enclosure 

5.2.2.1 Prepare site in accordance with Section 5.1 - Preparation. 

5.2.2.2 The NAS Memphis contracted professional Industrial Hygienist 
shall closely monitor and supervise the encapsulation or 
enclosure work to ensure protection of the workers and prevent 
asbestos contamination of the environment in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-020BOB, . Removal and 
Disposal of Asbestos Materials (Appendix F). Secure the area 
where work is to be performed against unauthorized entry and 
erect warning signs and temporary barricades. At the conclusion 
of the work, the Industrial Hygienist will perform the final 
inspection and testing to determine satisfactory completion in 
accordance with the SOUTHNAVFACENGCOM Guide Specification, NFGS-
020BOB, Removal and Disposal of Asbestos Materials. The Navy 
Southern Division shall use their Designated Industrial Hygienist 
to perform a confirmation final inspection and testing. When the 
area is found to be acceptable to the NAS Memphis representative, 
the warning signs and temporary barricades will be removed and 
the area will be released as decontaminated. 

5.2.2.3 Encapsulation of Architectural Finish: Provide encapsulation 
where shown on the design drawings and in accordance with 
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5.2.2.3.1 

5.2.2.3.2 

5.2.2.3.3 

5.2.2.3.4 

5.2.2.3.5 

SOUTHNAVFACENGCOM Guide Specification, NFGS-02080B, Removal and 
Disposal of Asbestos Materials (Appendix F). Delivery and 
Storage: Deliver materials to the job site in original, new and 
unopened packages and containers bearing the manufacturer's name 
and label, and the following information: 

Name or title of material 

Manufacturer's stock number and date of manufacture 

Manufacturer's name 

Thinning instructions. 

OSHA Material Safety Date Sheet (MSDS). MSDS shall be 
received and reviewed prior to approval of materials to be 
used. 

5.2.2.4 Quality Assurance: Install spray-on materials by a firm and 
personnel approved by the manufacturer of the primary materials. 
Submit written Performance Warranty, executed by the manufacturer 
and co-signed by the contractor, agreeing to repair or replace 
spray-on work which has cracked, fallen from substrate, or 
otherwise deteriorated to a condition where it would not perform 
effectively for its intended purposes due substantially to 
defective materials or workmanship and not due to abuse by 
occupants, improper maintenance, non-foreseeable ambient 
exposures or other causes beyond anticipated conditions and 
manufacturer's or contractor's control. 

5.2.2.5 Acceptable encapsulants: Penetrating and bridging encapsulants 
shall be rated acceptable when tested under the procedures of: 
BATTLELLE COLUMBUS LABORATORIES' TESTS FOR THE EVALUATION OF 
ENCAPSULANTS FOR FRIABLE ASBESTOS-CONTAINING MATERIALS. An 
updated list is maintained by the EPA. 

5.2.2.5.1 Prior to general application of the encapsulating material, 
the professional industrial hygienist shall require testing 
to ensure application of the sealer will not cause the base 
material to fail and allow the sealed base material to fall 
of its own weight or separate from the substrate. Do not 
commence application of encapsulating materials until all 
removal work required within the work area has been 
completed. Before beginning work with any material for 
which a Material Safety Data Sheet has been submitted, 
provide workers with the required protective equipment. 
Require that appropriate protective equipment be used at all 
times. In addition to protective breathing equipment 
required by OSHA requirements or by this specification, use 
combination HEPAjOV (organic vapor) respirator cartridges 
with negative air purifying when an organic solvent-based 
encapsulant is used. Provide worker protection, respiratory 
protection, complete enclosure of work area and 
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decontamination facilities in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-02080B, Removal 
and Disposal of Asbestos Materials (Appendix F). 

5.2.2.5.2 Examine existing conditions to determine if the friable 
asbestos material to be encapsulated remains sufficiently 
bonded to receive the encapsulation process and if process 
will effectively prevent release of asbestos fibers from the 
material. If the eXisting asbestos material is loose or 
deteriorated, immediately notify the NAS Atlanta 
representative that removal of friable asbestos material 
must be accomplished before encapsulation. 

5.2.2.5.3 Comply with all manufacturer's instructions for particular 
conditions of installation in each case. Consult with 
manufacturer's technical representative for conditions not 
covered. Encapsulate all surfaces in full compliance with 
manufacturer's procedures. At completion of encapsulation 
and before removal of work area enclosures and negative 
pressure system, decontaminate space in accordance with 
requirements specified in the SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials (Appendix F). At completion of work, submit 
manufacturer's record of inspection of completed work and 
Manufacturer's Performance Guarantee executed by both the 
manufacturer and contractor. 

5.3 Repair of ACM Insulation and Lagging 

5.3.1 

5.3.2 
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Products: Provide all material required for an adequate 
repair project. Mineral wool insulating cement, job mixed 
and manufactured for use on plumbing equipment, water proof 
cement pre-mixed or job mixed, manufactured for coating of 
thermal insulation 1aggings. Non-woven fibrous glass mat 
felt approximately 3/32" thick, fabricated from glass 
fibers. Open weave glass fiber mat cloth with approximately 
1/4" openings in weave, fabricated from glass fibers twisted 
or braided into strands approximately 1/128" in diameter. 
Bridging type encapsulant. If area to be repaired and 
encapsulated has potential for future damage or will be 
walked upon, use a high temperature, high strength mastic 
coating layered at 1/16 inch thick minimum. 

Procedures: 

The following procedures are typical for minor (small scale, 
short duration) repair projects. Refer to Sections 6 through 17 
for additional procedural information for each type of material. 
Portable containment partition barriers may be substituted for 
full containment. Also, other requirements, such as negative 
pressure differential and showers immediately contiguous to the 
work area (vs. double suits and walking to nearest shower) may be 
relaxed at the discretion of the Designated Person (Public Works 
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Officer) based on the friability and quantity of the material. 
However, no work shall be performed which is not in accordance 
with current interpretation of applicable regulations. 

5.3.2.1 Piping: Remove loose material with HEPA vacuum. No existing 
jacket material is to be removed. Fill holes with mineral wool 
insulating cement and cover damaged areas with non-woven fibrous 
glass mat completely saturated with bridging type encapsulant. 
Wrap open joints with non-woven fibrous glass mat embedded in 
bridging type encapsulant. Smooth mat to a wrinkle free 
condition. Allow to dry and coat entire surface of mat with an 
additional coat of bridging type encapsulant or high strength 
mastic and brush to a smooth uniform appearance. 

5.3.2.2 Fittings: Patch damaged fittings as required, using mineral wool 
insulating cement. Smooth insulation to a uniform appearance, 
continuous with and not overlapping adjacent straight insulation 
runs. Cover entire surface of fitting with non-woven fibrous 
glass mat embedded in bridging type encapsulant. Stretch to 
conform to shape of fitting and smooth to a uniform appearance 
without wrinkles. Overlap jackets of adjacent straight 
insulation sections by 3". Allow to dry and coat entire surface 
of mat with bridging type encapsulant and brush to a smooth 
finished appearance. 

5.3.2.3 Equipment Laggings: (Hot water tanks, converters, etc.). Fill 
damaged portion of lagging with mineral wool insulating cement 
and cover with non-woven fibrous glass mat completely embedded in 
bridging type encapsulant. Coat area of repair and six inches on 
all sides with bridging type encapsulant, brush out to a uniform 
appearance. Completely coat 1aggings which do not possess a 
canvas jacket with two coats of bridging type encapsulant. 

5.3.2.4 Boiler and Breeching Laggings: Fill damaged portions of 1aggings 
with mineral wool insulating cement. Coat entire surface of 
lagging with 1/4" minimum thickness of rated insulating cement 
reinforced with openweave glass fiber mat. Trowel surface smooth 
finish. 

5.4 Decontamination of Work Area 

5.4.1 

5.4.2 

5.4.3 

Remove visible accumulations of asbestos material and debris. Wet 
clean or clean with HEPA vacuum all surfaces within the work area to 
remove asbestos residue. 

After cleaning, perform a complete visual inspection of the work area 
to ensure that the work area is free of any debris or residue. 

Upon completion of the visual inspection, notify the Designated 
Person (Public Works Officer) or ROICC as appropriate, in advance 
that the work area is ready for review. 
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5.4.4 Upon successful compliance with the review, encapsulate surfaces 
(must be clean and dry) from which asbestos material has been 
removed. Apply lock-down encapsulant in sufficient amounts to render 
the affected surface's tacky to the touch. 

5.4.4.1 During lock-down encapsulation procedures, apply either bridging 
or penetrating-type encapsulant in accordance with the 
manufacturer's recommendation. Apply encapsulant using airless 
spray equipment. 

5.4.4.3 Because application by spraying could cause dissemination of 
residual fibers, encapsulant must be applied with as much caution 
and at as low a nozzle pressure as possible. Encapsulation is 
typically applied in two coats of contrasting pigment with a 24 
hour drying period before application of the second coat. 

5.4.5 

5.4.6 

5.4.7 

5.4.8 

5.4.9 

Upon completion of encapsulation work, notify the Designated Person 
(Public Works Officer) or ROICC as appropriate, in advance that the 
encapsulated surfaces are ready for inspection. 

Upon successful compliance with the inspection of the Designated 
Person (Public Works Officer) or ROICC as appropriate, remove outer 
layer of polyethylene on the walls and floor. Inner polyethylene 
layer and critical barriers covering vents, grilles, diffusers, etc. 
shall remain in place. 

Wet clean work area, wait 24 hours to allow for settlement of dust, 
and again wet clean, or clean with HEPA vacuum equipment, the 
surfaces within the work area. After the completion of the second 
cleaning operation, perform complete visual inspection of the work 
area to ensure that work area is free of visible dust and debris. 
Once approval is obtained from Designated Person (Public Works 
Officer) or ROICe as appropriate, remove remaining layer of 
polyethylene on the walls (critical barriers shall remain in place) 
and clean any debris generated as a result of the dismantling 
operation. 

Sealed drums, bags, and equipment used in work area shall be included 
in the clean-up and shall be removed from the work area, via the 
Equipment Decontamination Enclosure at the appropriate time in the 
cleaning sequence. 

Upon completion of the second cleaning operation, notify the 
Designated Person (Public Works Officer) or ROIce as appropriate, 
that the work area is ready for review and Clearance Testing. Refer 
to Section 4.9, Air Sampling Requirements for Minor, Major and 
Emergency Projects. 

5.4.10 After notification from the Designated Person (Public Works Officer) or 
ROICC as appropriate, that the work area has successfully passed clearance 
testing, remove critical barrier and proceed with any remaining repairs or 
refinishing work and the re-establishment of objects and systems as 
specified. 
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5.5 Re-estab1ishment of Objects and Systems 

5.5.1 When clean-up and installation of replacement finishes are complete: 

5.5.1.1 Relocate objects moved to temporary locations in the course of 
the work to their former positions. 

5.5.1.2 Re-secure mounted objects removed in the course of work in their 
former positions. 

5.5.1.3 Re-establish HVAC, mechanical and electrical systems in proper 
working order. Install new air system filters as required. 

5.5.1.4 Install new ceiling system and architectural replacement items as 
required. 

5.6 Glovebag Removal Procedure 

The glovebag consists of 6 or 12 mil bag fitted with long sleeve gloves, a 
tool pouch and an opening used for water application. Contractors shall 
purchase ready-made bags. The size, quality, style and cost vary depend­
ing on the manufacturer. In addition to the glovebag, several other tools 
and materials are required to perform the project successfully. These 
materials include: 

5.6.1 Materials 

5.6.1.1 Glovebag (one or more depending on project size) 

5.6.1.2 Pump-up garden sprayer (2-3 gallon size) - airless sprayer-type 

5.6.1.3 Amended water (surfactant) 

5.6.1.4 Duct tape (3-inch width) 

5.6.1.5 Polyethylene disposal bags (6 mil) 

5.6.1.6 Smoke tubes with aspirator bulb 

5.6.1.7 HEPA-filtered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

5.6.1.13 Dual cartridge respirators with high efficiency cartridges 
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5.6.1.14 Disposable full-body suits with hood and foot coverings 

5.6.1.15 Small scrub brush 

5.6.1.16 Stapler 

5.6.1.17 Several rags 

5.6.1.18 Wettable cloth 

5.6.1.19 Asbestos warning signs and labels 

5.6.1.20 Re-insulation materials as necessary 

5.6.1.21 HEPA equipped air handling unit(s) (not necessarily required 
depending on scope of removals performed by in-house personnel) 

5.6.2 Before Starting the Project 

Two persons are required to perform the glovebag removal project. A third 
person is often desirable, however, to assist with supplies, keep unwanted 
visitors out of the area, and to conduct the air monitoring. Each of 
these team members require training on the use and limitations of glovebag 
removal projects. They shall be included in the respiratory protection 
program and medical surveillance program. 

Before any work begins, all necessary materials and supplies shall be 
brought into the work area. All employees not required to be in the area 
shall be temporarily relocated to a non-asbestos work area. The HVAC 
serving the work area shall be shut down and sealed. The work area shall 
be isolated air and water tight from the non-work areas by the 
installation of 2 layers of 6 mil polyethylene at all critical penetration 
points. The work areas shall be effectively isolated from unauthorized 
personnel. Warning signs shall be posted on the perimeter to minimize the 
chance of unauthorized visitors entering this area. Contractor shall 
install and have operating HEPA equipped air handling unit or units as 
required to create a minimum negative pressure differential of 0.02 inches 
of water inside the work area with respect to non-work areas. If it is 
not feasible to create a negative pressure isolation system, or if the 
quantity and nature of the work is limited (not more than one glovebag 
operation), then the Designated Person (Public Works Officer) may waive 
the negative pressure isolation system requirement. Employees shall be 
trained in emergency procedures should the glovebag rupture. This usually 
includes wet cleaning and/or HEPA vacuuming procedures and a shower 
facility available near the work area. With this preparation phase 
completed, the following generic guidelines may be used for most pipe 
insulation projects. REMEMBER! NEVER PERFORM GLOVEBAG REMOVAL ON HOT 
PIPES (OVER 150 of.) This may cause the bag or gloves to melt over the 
workers' hands and arms. 

5.6.3 Removal Procedures 

lh\ll0la05\omplan 55 



5.6.3.1 Following the manufacturer's directions, mix the surfactant with 
water in the garden sprayer. 

5.6.3.2 Have each employee put on a cartridge respirator and check the 
face-fit. 

5.6.3.3 Have each employee put on a disposable full-body suit. Remember, 
the hood goes over the respirator straps. 

5.6.3.4 Check the pipe where the work will be performed. If it is 
damaged (broken insulation, hanging, etc.), wrap the entire 
length of the pipe in polyethylene plastic and "candy stripe" it 
with duct tape. A common error when performing glovebag work is 
forgetting that loose pipe insulation several feet or even 
several yards away from the glovebag work may be jarred loose by 
the activity. This is one of the common causes of high airborne 
fiber concentrations during glovebag work. The other problem is 
failure to clean up debris on the floor and other surfaces which 
has accumulated and contains asbestos. If the pipe is undamaged 
it is still necessary to place one layer of duct tape around the 
pipe at each location where the glovebag will be attached. This 
serves two purposes. First, it gives a good surface on which to 
seal the ends of the glovebag. Second, it minimizes the chance 
of releasing fibers when the tape at the ends of the glovebag is 
peeled off at the completion of the job. 

5.6.3.5 Slit the top of the glovebag open (if necessary) and cut down the 
sides to accommodate the size of the pipe (about two inches 
longer than the pipe circumference). One brand has a zipper top 
and straps at each end, facilitating installation of the bag on 
the pipe. 

5.6.3.6 Place the necessary tools into the pouch located inside the 
glovebag. This will usually include the bone saw, utility knife, 
rags, scrub brush, wire cutters, tin snips and wettable cloth. 
Note: It is easiest to pre-cut the wettable cloth at this point. 
Cut out a donut shape with the inner diameter 1/2-inch smaller 
than the diameter of the pipe beneath the insulation. The outer 
diameter of the donut shall be three inches longer than the 
diameter of the pipe insulation being removed. Finally, cut a 
slit in each of the two donuts so they can be slipped around the 
pipe. 

5.6.3.7 Place one strip of duct tape along the edge of the ope~ top slit 
of the glovebag for reinforcement. 

5.6.3.8 Place the glovebag around the section of pipe to be worked on and 
staple the top together through the reinforcing duct tape. 
Staple at intervals of approximately one inch. Next, fold the 
stapled top flap back and tape it down with a strip of duct tape. 
This shall provide an adequate seal along the top. Next, duct 
tape the ends of the glovebag to the pipe itself, previously 
covered with plastic or duct tape (see 5.6.3.4). 
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5.6.3.9 Using the smoke tube and aspirator bulb, place the tube into the 
water sleeve (two-inch opening to glovebag). By squeezing the 
bulb, fill the bag with visible smoke. Remove the smoke tube and 
twist the water sleeve closed. While holding the water sleeve 
tightly, gently squeeze the glovebag and look for smoke leaking 
out, especially at the top and ends of the glovebag. If leaks 
are found, they shall be taped closed using duct tape and the bag 
shall be re-tested with smoke. All glovebag manufacturer's 
instructions should be followed. 

5.6.3.10 Insert the wand from the water sprayer through the water sleeve. 
Using duct tape, tape the water sleeve tightly around the wand to 
prevent air leakage. 

5.6.3.11 One person places his hands into the long-sleeved gloves while 
the second person directs the water spray at the work. 

5.6.3.12 If the section of pipe is covered with an aluminum jacket, this 
is removed first using the wire cutters to cut any bands and the 
tin snips to remove the aluminum. It is important to fold the 
sharp edges in to prevent cutting the bag when it is placed in 
the bottom. Use caution to prevent cuts--these edges are sharp! 
However, aluminum jacket is not to be removed prior to installing 
glovebag. 

5.6.3.13 With the insulation exposed, use the bone saw to cut the insula­
tion at each end of the section to be removed inside the 
glovebag. Note: A bone saw is a serrated heavy-gauge wire with 
ring-type handles at each end. Throughout this process, water is 
sprayed on the cutting area to keep dust to a minimum. Care 
should be taken to not damage the pipe itself with the bone saw. 

5.6.3.14 Once the ends are cut, the section of insulation shall be slit 
from end to end using the utility knife. The cut shall be made 
along the bottom of the pipe and water continuously supplied. 
Again, care shall be taken when using the knife not to puncture 
the bag. Some insulation may have wire to be clipped as well. 

5.6.3.15 Spray all tools with water inside the bag and place back into 
pouch. 

5.6.3.16 The insulation can now be lifted off the pipe and gently placed 
in the bottom of the bag. 

5.6.3.17 Using the scrub brush, rags and water, scrub and wipe down the 
exposed pipe inside the glovebag. Note: The inexpensive horse 
rub-down mittens work well for this. 

5.6.3.18 Place and wet the donut-shaped pieces of wettable cloth over the 
exposed ends of insulation remaining on the pipe. Wettable cloth 
is a plaster impregnated fiberglass webbing available at many 
hardware and/or plumbing supply stores. 

fh\1303a05\omplan 57 



5.6.3.19 Remove the water wand from the water sleeve and attach the small 
nozzle from the HEPA-filtered vacuum. Turn on the vacuum only 
briefly to collapse the bag. 

5.6.3.20 Remove the vacuum nozzle and twist the water sleeve closed and 
seal with duct tape. 

5.6.3.21 From outside the bag, pull the tool pouch away from the bag and 
twist it to separate it from the bag. Place duct tape over the 
twisted portion, then cut the tool bag from the glovebag, cutting 
through the twisted/taped section. In this manner, the 
contaminated tools may be placed directly into the next glovebag 
without cleaning. Alternatively, the tool pouch with the tools 
can be placed in a bucket of water, opened underwater, and the 
tools cleaned and dried without releasing asbestos into the air. 
Note: Rags and the scrub brush cannot be cleaned in this manner 
and shall be discarded with the asbestos waste. If more than one 
adjacent section of pipe is to be removed, the glovebag may be 
loosened at each end and slid along the pipe to the next section. 
In this case, the tools would remain in the bag for continued 
use. 

5.6.3.22 With the removed insulation in the bottom of the bag, twist the 
bag several times and tape it to keep the material in the bottom 
during removal of the glovebag from the pipe. 

5.6.3.23 Slip a 6 mil disposal bag over the glovebag (still attached to 
the pipe). Remove the tape and open the top of the glovebag and 
fold it down into the disposal bag. 

5.6.3.24 Remove the disposable suits and place these into the bag with the 
waste. 

5.6.3.25 Twist the top of the bag closed, fold this over, and seal with 
duct tape. Label the bag with an asbestos warning label. 

5.6.3.26 Using a clean damp rag, wipe the exterior of the respirator and 
leave the work area. Remove the respirator. 

5.6.3.27 Asbestos-containing material must be disposed of at an approved 
landfill in accordance with EPA, state and local regulations. 
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6. MECHANICAL SYSTEM INSULATION INCLUDING MASTIC (PIPING, DUCTS AND 
MECHANICAL EQUIPMENT) 

Typical activities and external forces which may disturb insulation 
materials and increase the risk of building occupants' exposure to 
airborne asbestos fibers include the following: 

A. Installation or removal of piping, equipment and supports. 

B. Installation, removal or repair of valves, fittings, or other piping 
appurtenances. 

C. Removal of insulated covering on piping, ducts or tanks. 

D. Repair of accidentally damaged insulation. 

E. Repair of portions of insulated equipment . 

F. Water damage, fire damage, earthquakes or other natural disasters. 

G. Replacement of asbestos gaskets (Note: All gaskets shall be assumed 
to contain asbestos, replace when feasible with non-asbestos gasket 
and label as non-asbestos containing material for future reference. 

H. Other activities which could cause damage, abrasions, vibration, etc. 
to the insulation coverings. 

6.1 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are guidelines for minor work involving 3 square/linear 
feet or less of asbestos-containing materials. 

A. Proceed through Flow Chart, Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan and corresponding written description in 
Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. If glovebag 
removal procedures are used, refer to the Glovebag Removal Procedures 
in Section 5.6. If repair procedures are used, refer to Section 5.3. 

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be addressed by the Designated Person (Public 
Works Officer) based on the quantity, location, condition, friability 
and other specific aspects of the work on a case-by-case basis. 
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6.2 Major Work Procedures 

These procedures are guidelines for major work involving asbestos­
containing mechanical system insulation in quantities greater than 3 
square/linear feet of asbestos. 

A. Proceed through Flow Chart, Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan and corresponding written description in 
Section 3.5 . 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. If glovebag 
removal procedures are used, refer to the Glovebag Removal Procedures 
in Section 5.6. 

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be enforced regardless of method used. 
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7. FLOOR COVERINGS AND MASTIC 

Typical activities and external forces which may cause the disturbance of 
floor covering material and increase the risk of building occupants' 
exposure to airborne asbestos fibers include the following: 

A. Methods that allow 
under certain 

Replacement of damaged floor covering. (Note: 
floor tile to be removed intact may be allowed 
conditions. If mastic is asbestos-containing, 
unless additional precautions are taken.) 

it cannot be disturbed 

B. Repeated floor covering abrasion from mechanical equipment 

C. Breakage from short duration, high intensity loads 

D. Coring of floor slabs 

E. Construction, renovation or demolition damage such as nailing, 
screwing, sawing, cutting, grinding or drilling into the floor. 

F. Water damage, fire, earthquake, or other natural disasters. 

G. Routine maintenance activities including stripping, grinding, 
sanding, and buffing. 

H. Other activities which could cause damage, abrasions, etc. to the 
coverings. 

7.1 Procedures for Cleaning Asbestos-Containing or Asbestos-Contaminated Floor 
Coverings 

A. Procedures for cleaning asbestos-containing or asbestos-contaminated 
floor coverings shall be limited to wet stripping and waxing only. 

B. Dry stripping, grinding or sanding shall not be permitted, however, 
soft textured buffing pads on electric buffing machines are 
permissible. If buffing machines are used, their speed is restricted 
not to exceed 190 RPM. 

C. Asbestos respiratory protection is not required if using wet cleaning 
methods (cleaning methods include stripping, waxing, and buffing). 

D. Any change in damage to floor coverings observed during cleaning 
procedures shall be reported to supervisors. 
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7.2 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are guidelines for minor work involving 3 square feet or 
less of asbestos-containing floor coverings. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotected workers if the following procedure modifications are 
followed: 

1. Workers equipped with personal protection clothing and 
respirators shall work in two-man teams. 

2. For all procedures, one worker shall continuously spray the floor 
covering with a surfactant from a garden sprayer while the other 
worker removes or otherwise disturbs the floor covering. Dry ice 
or heat may be a suitable method for removing floor covering from 
mastic. Mastic may then be subsequently removed with a citrus 
based mastic remover. 

3. If drilling, cutting, grinding or sanding of floor covering is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

4. Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the floor covering being removed. 

5. Dispose of asbestos-containing floor covering in accordance with 
Section 4.12. 

E. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be addressed by the Designated Person (Public 
Works Officer) based on the quantity, location, condition, friability 
and other specific aspects of the work on a case-by-case basis. (Can 
be waived if dry ice or heat is used to completely lift up floor 
covering in tact.) 

ih\1303a02\omplan_8 62 



7.3 Major Work Procedures 

These procedures are guidelines for major work involving greater than 3 
square feet of asbestos-containing floor covering. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Preparation general requirements may be altered by the Designated 
Person (Public Works Officer) if area remains unoccupied by 
unprotected workers if the following procedure modifications are 
followed: 

1. Workers equipped with personal protection clothing and 
respirators shall work in two man teams. 

2. For all procedures, one worker shall continuously spray the floor 
covering with a surfactant from a garden sprayer while the other 
worker removes or otherwise disturbs the floor covering. Dry ice 
may be a suitable method for removing floor covering from mastic. 
Mastic may then be removed with a citrus based mastic remover. 

3. If drilling, cutting, grinding or sanding of floor covering is 
conducted, ensure that equipment is equipped with a HEPA vacuum 
system. 

4. Wet wipe and HEPA vacuum work area within a 10 foot perimeter of 
the floor covering being removed . 

5. Dispose of asbestos-containing floor covering in accordance with 
Section 4.12. 

E. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be enforced regardless of method used. 
(Exception-when dry ice or heat is used to completely lift up floor 
covering intact.) 
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8. MECHANICAL ROOM DEBRIS 

Typical activities and external forces which may create debris in a 
mechanical room and increase the risk of building occupant exposure to 
airborne asbestos fibers include the following: 

A. Removal of asbestos insulation from fittings, piping or mechanical 
systems. 

B. Physical or water damage to or deterioration of fittings, piping or 
mechanical systems which are insulated with asbestos-containing 
materials. 

C. Other activities which cause damage, abrasion, etc. to asbestos­
containing materials located in the mechanical room. 

D. Any activity such as walking, or any physical disturbance (including 
air erosion) of the debris in locations where the mechanical room is 
known to be contaminated with asbestos. 

8.1 Work Procedures 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. In uncontaminated or decontaminated mechanical rooms, proper work 
procedures must be implemented to assure that any disturbance of 
asbestos-containing materials does not result in contamination of the 
mechanical room or of adjacent areas or fixtures. This can be 
accomplished by use of containment barriers and negative pressure 
requirements. The Designated Person (Public Works Officer) may waive 
these requirements based on the nature and quantity of the 
disturbance and allow substitution with use of glovebag techniques or 
other approved procedures to prevent any contamination of the 
mechanical room or adjacent areas or fixtures. 

E. In mechanical rooms where asbestos contamination has been confirmed 
based on bulk sample analysis of the debris or on air sampling 
analysis results, the mechanical room should be isolated and access 
restricted to properly trained personnel. Recommended procedures for 
entering the contaminated mechanical room when necessary for 
maintenance purposes include the following: 

1. All workers will wear appropriate respiratory protection.· Half­
mask air purifying, or powered air-purifying respirators (PAPR) 
are recommended as a minimum. Respirators with a higher degree 
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of protection may be required if personal air sampling results 
indicate airborne fiber levels which would cause the fiber 
concentration inside the respirator to exceed 0.01 fibers/cc. 

2. All workers will wear personal protective clothing. 

3. Reasonable measures should be taken to reduce disturbance of the 
debris including: 

a. Lightly wetting the debris in the vicinity of the activity. 

b. Spreading a layer of plastic, over the debris in the 
vicinity of the activity. 

4. All fixtures including piping, equipment, etc. should be sprayed 
with an amended water solution in the vicinity of the activity to 
reduce the production of potentially contaminated airborne dust 
from these surfaces. 

5. Depending on the extent of the disturbance to the debris, 
containment barriers, negative pressure requirements and 
showering requirements may be waived by the Designated Person 
(Public Works Officer) if the mechanical room is effectively 
isolated and if other effective means of personnel 
decontamination can be accomplished such as using double suits, 
with HEPA vacuuming of the outer suit, and thoroughly washing 
shoes and other equipment prior to exiting the mechanical room . 

F. Debris removal can be accomplished by hand (shoveling the debris into 
bags or drums) or by using a suction hose device ("Vac-Loader"). 
Removing all of the ACM in the mechanical room, including the debris, 
at one time should be considered as a cost saving measure. 
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9. FIRE DOORS, FILE CABINETS, AND SAFES 

Typical activities and external forces which may cause the disturbance of 
fire doors, file cabinets, and safes and may increase the risk of building 
occupant exposure to airborne asbestos fibers include the following: 

A. Breakage from short duration, high intensity impact. 

B. Excessive use and wear over a long period of time. 

C. Water damage, fire, earthquake, or other natural disasters. 

D. Other activities which could cause damage, abrasion, vibration, etc. 

9.1 Work Procedures 

1. Perform all repair work on the sink using specialized HEPA vacuum 
enclosure equipment, wet wiping, aerosol spraying, and/or HEPA 
vacuuming procedures. 

2. Maintenance employees shall wear protective equipment (Sectuon 4.6) 
as recommended by the Designated Person (Public Works Officer) based 
on personal air sampling results of the various and distinct 
maintenance and repair tasks performed and the type of engineering 
controls (item 1. above) utilized. 

3. Removal can be accomplished by removing the entire unit and replacing 
it with a non-ACM unit. 
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10. ROUTINE MAINTENANCE AND CLEANING 

Typical activities and external causes which may involve the disturbance 
of asbestos-containing materials and increase the risk of exposure to 
asbestos fibers through routine maintenance and cleaning include the 
following: 

A. Sweeping and vacuuming 

B. Replacement or repair of light fixtures or diffusers in ceiling 
areas. 

C. Replacement of ceiling tiles 

D. Regular maintenance of piping and mechanical systems. 

E. Other activities which could cause damage, abrasion, etc. to 
asbestos-containing materials. 

F. Cleaning of floor coverings (See Floor Coverings and Mastic - Section 
10). 

The following general procedures shall be utilized as cleaning procedures 
to decrease the potential for airborne asbestos fiber dispersal. 

A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

B. Complete Asbestos Management Project Checklist (Form 5.1) at the 
beginning of Part 2. 

1. Small areas of visible dust or debris shall be wet wiped, HEPA 
vacuumed and disposed of before beginning another area. 

2. Walls, floors and furnishings shall be cleaned with a damp cloth 
and HEPA vacuumed following debris removal. 

3. Any asbestos-containing materials which are removed and/or 
cleaned up shall be bagged in 6-mil polyethylene, placed in 
labeled drums or double-bagged and disposed of as asbestos­
contaminated waste in accordance with Section 4 - General 
Management and Administrative Requirements . 

10.1 Air Handler Filters 

Even though asbestos-containing spray-applied fireproofing may not exist 
in a particular building and no other evidence may have been observed to 
indicate contamination of air handler filters, the following procedures 
are presented for use if a situation develops where the air handler 
filters may have become contaminated. 
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Typical activities and external forces which may cause the disturbance of 
air handler filters (containing asbestos or asbestos contaminated) and 
increase the risk of building occupant exposure to airborne asbestos 
fibers include the following: 

A. Routine filter removal and replacement 

B. Maintenance of air handling equipment 

c. Other activities which could cause damage, disturbances, etc. to the 
filters. 

The following procedures shall be implemented to minimize potential for 
airborne asbestos fibers to be dispersed: 

A. The personnel performing the activity shall wear asbestos respiratory 
protection, minimum type to be half-face, dual cartridge HEPA 
equipped respirators and full body protective clothing. 

B. The air handling unit shall be turned off prior to beginning the 
activity. 

c. The room or area in which the maintenance activity is to occur shall 
be vacated of all personnel not required to perform the maintenance 
activity. 

D. The filters shall be misted with amended water and very carefully 
removed. 

E. The filters shall be double wrapped in 6-mil polyethylene, placed and 
sealed in drums or double-bagged, labeled and disposed as asbestos­
contaminated waste. 

F. Accessible surfaces in the vicinity of the air filters shall be wet 
wiped and HEPA vacuumed. 
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APPENDIX A 

Asbestos Laws and Regulations for Tennessee 
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Tennessee 

CHAPTER. V 
AIR. POLLunOH CONTROL 

SECTlON 

PAR.T 1 - AIR QUALITY 

6l-2'-1~1. Shor: ticle. 

'l-V-I~3. Incent ~nd i'ur;lOse. 

&l-V-IO~. Creadon of ~r ,allution c:ontrol board - "embers - :,'eetings - Or3aniution. 

63-2'-10'. Powe:s and duties :)f board and depar::nent. 

,,3-V-10G. ~tar.:e:s to !:Ie cnsld=red in exerc::isin& ,awers. 

&3-%'-1'l7. Powe:s and duties ~f te~nlal secretary. 

63-%'-1~3. Conduct hearings. 

63-%'-10'. E:ner&ency swp orders for air =ntaminant s:)urces - Hearings. 

63-%'-110. Appeals from adon of the board or =mmissioner. 

6S-V-111. Ri,ht of board or commissioner co injunctive reUef. 

U-V-ll2. Penalty for violations - Duty of dis:rict attorneys general - Abace:nent of 
public - nuisanc:e. 

63-%'-113. ;xisting d'/it or erhniMl remedies :"IOC impaire~ 

';3-:'-1 !,. Loc:a: ~llutio" contr,,1 l'r;)¥!"~n - Adoption by r:!erenc:e - ~x=:nl'ti.'n ::-.):n 
n;ace supe:-/ision - C:Jt'rent loci pro&r:lms. 

63-2'-117. Le'/y of Mnc:omp1Unc:e ~d non~yment penalties - Swt for c:011e::lon or 
assessment of penalcy. 

'3-V-US. VarUnC:es 

PART 2 - MISat.LANEOUS PROVISIONS 

&l-V-201. Provisions noe ~pUable eo cotton ;iN. 

U-U-2'l2. Local or:li~ 
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Tennessee 

U-Vo-10l. Shan dele. - This part shall be known and may be clted as me "TennesM! Air 
Qu:l1ity A~- (AC".s 1"7, en. 367, § 1; 1'71, ch. 362, § 1; "7', ch. 2". § 7; T.C.A .. ! ,3-
3"03.) 

~'-~'-l"%' Oefinicions. - The tollowinl cerms used in c.'\is j)oUt stull. :mIess ~ot contexc 
otne:OONlse reo:;wres, :U',e che followina: me~nin:s: 

(0 "Air c:;)n~lnin.nc" is partiC'~ce Inacel::'. dust, [umes, ::35, miSC, smoke, or 
Y~por, or any c:;)mbin~tions thereuf; 

(2) ... "'.ir c;)n~minant sourc:e" is any ~nd ~1l sourc:es of emiSSion of ~r 
=numi~n:s, whether ,ri"3:ely or publicy owned or 0l'e~ted. ~i:."ou: Umi:inc ~e 
:o:!tera1icy of ~. :ore:oins, this ter:n incudes :ill ty;les Ilt b"usiness, cmmerc::&1 and 
industrw pbnu, worou, shops and st:;)res, and he.1tins and power p1an:s and sations, 
buildln,s and omer struCtUres .,t &11 types, including multiple family residences, 
a, .. rtmenest houses, ottic:e ~uilding" hotels, rest:auranu, schools, hospitals, churc::tes and 
ot."er instit:ution&1 :'uildinss, ~utomobHes, trucks, traCtors. buses al,d other mqtor 
vehides, '~:iges and vending and servic:e 10000tions and sauons, railroad locomotives, 
ships, boats, and o!:her water:'orne eratt:. l'Ortable fuel-burninS equipment, incineraton of 
&11 types, indoor and outdoor, refuse dumps and piles, and &11 stac:lc and omer chimney 
.-:Iutlecs from any of !:he foregoing; provided, howe',er, mat: neit."er aut:omobiles, trJcks, 
crac::ors, ~uses or omer :not;)r vehicles powered by any fuel other than diesel 'oil and 
whie:." are manufac::ured l'rior t:o Sel't:ember I, "67, automobiles, truc:ks, t~Cton, buses 
or oCo"er :nocor vehicles powered by diesel oil and m&nuUCtured prior CO January I, "70, 
nor aut:omobiles, trucks, ~C"COt'S, buses or ocher motor ',ehides which &r'e' equtpped CO 
=mply and do comply wim the federal ~otor Vehide Air Pollution Concrol Ac:t (c:ompiled 
at ~2 U.s.C. subsec:tion 13,7f-l - lS"t-&) sh&11 be c:onsidered or determined to be an -air 
cont:aminant: sourc:e"; 

(3) ... "'.ir l'Ollution" is ,resenc:e in the outdoor atmosphere of one or more air 
contaminants in sufficient quanuties and of sue:." charaCteristics and dUr'3tion as t:o be 
inJurilJUS :0 ;,uman, plant: or ~im&1 lite or to pr"opert:y, or whio unreuonably interfere 
wi Co" Co"e enJ.:::!:-menc ~f Ule and l'roperty; 

'-') "~~mmi:ui':::!"er" is :''le c:om",issi'~!'Ier .:.f c."e rO=!'IneslC: :1e~~:ne!'l: of he:ito 
anc e!'l'/ironment: ~r his :1uly auch:lri:e:l r:,ro:sen~ci."e; ~r" in :he eveMt ~f his "osenc:e or ~ 
l:ll: ,nC't in the ~f!i~ of ~.~ =mmi:ui·~.,e:" the del'uC"t c".",nissi,,:o:e:,; . 

:.j) M:Je;lu::nen:" is :,.,= de;loU'-::ne!'l: I)f hel1:." anoj e:l'Ii:'ln:ne:':t "f ::,~ S::lce of 
T e:\'''esse~; 

(7) ·PerS4)n" is :iny indi.,idual, ~tnenhip, c:opar:ners..,ip, firm, =mpany, 
C:;)"i'Or3tion, as~c:i3uon, joint node c:ompany, trust, esate, =,olitic1 subci-tision, an 
~g~!'IC:1, authority. c:::ImmissioM Or" de;l,u'tment at me United Scates lovernment: or of me 
st:lt:e of Tennessee 1'2"emment, ;)r :lny ocher lesa! e:1Cit:y, or their le;31 r:'t"~nQu"e, 
~Ient, or usip; 

(3) -P~liuc:l1 slCdl'/ision" is :l..,y municipality, city, in=~ra:ed town, county, 
distriCt or au!:h;)ricy, .:::Ir any "",C'tion or c:ombination at c-.vo (:> or more :her~{; 
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Tennessee 

(') • "ReSubtions" stWl mean the SQftdarcfs, policies, rules and regulations 
promulgated by me board co ~tQin and m&inc:Un &mbient air quallty standards within me 
intent .1nd pW';lose af this parc; And ' 

(1'" "7.:c:.'Ulio1 se:ret.1ry" is the ccc:.'tniol secretary of the air i'olludon conerol 
board Ilf the SC::1.:e of Tennessee. (AC"'.s "67. c:h.1pter 361 t subseC"'Jon %; 1'71, c:h.spter 36%, 
suoscc::i"n Z; 1'77. c:.'tapter In. suOsec:ei"n I; "7'. chapeer %". subsections 1.1; T.C.A .. 
su:'liec::ion '3-3409.' 

63-2'-1']3. (nee:"!t .1nd :lunose. - Ie is the intent and pUlj)ose af t.'tis part co :n.1inC::1.in 
p'r::y ",f me .1&r resourc:es ot cne SQee c=nsistent with the protedon "f normal he::1.1th, 
generJ.I wel~r~ .lftd physic:::1.l pr:)percy .,f the people, maximum employment ::\ftC t."e full 
industr~al de'/e!.,pmene of the SQte. The board and depuunent So'1oll1 s~k the 
ac:::omp1ishment of these objectives thr:Julh the prevention, abaeemene and C::Jntrol of ~r 
pollution ~y ::1.11 praC"'.ic::1l and economic:::1.lly feuible method. It is also the intent of this 
par: co qualify for receipt of le~ers1 funds av&ibble for state &ir l'OUueion col1Crol 
progr::1.ms and to O.1C end, this chapter sholll be construed t:J ,i'le the authority co so 
qualify and mainain such qualifiQtion. (Ac:u 1"7, chapeer 361. subsec:tion 3; 1'11. 
c:."apter 36%, subsection 3; 1'1'. d\.Ipter %". subseC"'Jon 1; T.C.A., subsection '3-3410.) 

&3-2'-1,]~. C:'estion of .tiro .,olllJtion control board - "'embers - \Ieetinn - OrZllni%3t~0". 

(a' There is her:~y created an agenc:y co ~e known u the air pollution c:ontrol 
board of the state of Tennessee. 

(b) The members of the board shall be the c:=mmissioner of the Tennessee 
department of health and environment, the directOr of the state planning offic:e, and ten 
Wl> other members who shall ~ appointed by the &:)vemor, as follows: ' 

(LJ One (U sh&11 ~ s re&iswred professit)na1 engineer as defined in subsection 
63-2-101 et se~ .. who shall have ae lease fi',e (J) ye;sr~ experienc:e in the field of air 
pollution c:ontrol; , 

(2' One (U sh3.l1 'le s physic:ian, li'=~!1sed in '=:Jm!)liance with chapeer S of tide 63. 
',\Iho Sh,l!! !Ie ~:Cl':rienc:e1 in the 11e.11eh elf~c::s :If 7.ir conamin.lftcs; 

~3) ~n': U) sh.111 'n ~!1g::1.!~: in ~ !;.:ld which i:l dire'::ly r=!aee~ co ag:-i.::.l1·:un or 
<:Qn:le:"/..1 ti"n; 

(:"1 ~~: c:) So;.,.!! ',: .~:i'I-=!1 .:ng:l~:1 in c.'\c= ' :\.1:t~;''':tcn: ,,: ~ ~:,i'/:l:1! 
n.lnuf.l\!:.u-i:t¥ f:~n~:r"; 

U) lOne (1) sh.111l)e !l county executi'/e or dUef e:cec:uti'/e officer of a TeMe~ 
c:ounty; 

(&) One (1) sh.1U ~e enlilg~d in munic:ipal 30vemmenq 

{7) T·.,o (::) So"all 'le from Tennessee industry ha.,inS ~ic::1l t:'3ininS and 
e:cper'ienc:: in ",ir pollution ~ee!'l\enc; 

(3) One (U So'\aU 'le irr,ol'/e~ in che prosr:lm of an instic-."e of higher' le&ming in 
ete S:olt: "f ':" ennes~ In"IJl',ed in ete conduc:ting at tr.Lininz in air l'OUution e-/alU.1tion 
and ':!:)ntr'a1; .lftd 

3 
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(9) One (1) shall ~e appoinced from .a Un ~f nominees submiUed co the sovernar 
• by the Tennessee'conservation le~sue-

The cen (1:]) "~;IOinced members" terms of omc~ sh&ll ".Ie four (r.) ye~s olftd until their 
suc:.:swrs Me selec:ed ~d ;u.1UCicd. e~c~c ~c the cerms of Chose firse appoinced ~l 
e~oir~ IS follow,: cwo (2) 3e the ~d o)f one (U year aLeer dace of appoinemenc, COMO (2) ae 
the end oJf two) (2) ye:irs .lie:r ~:lte of ~p:Ninc~ene, cwo (2) .le che end of ,,"Iree tJ) ye~rs 
.lIter date o)f appoJincment, two (2) ole che end of foJur (4) ye.lrJ .lfcer eIle dace of 
.lp:llJinc::'len:, and Ilf the cwo (::) apPlJinced in "7") ;lursU.lne Co dauses (:n and (9), abo',e, 
one (t) 3: :."e end of cwo C:~) ye.lrs .If:e: dace of .l;J~oinemef\e and one CU .le the end of !our 
(l6) ye~s .lfce: dAce of a:l:Nincmene as desisnllced by the 10'/ernor :ie the tirne of 
.lPPOincme!'le. [[ 1 l:lC~C1 oc:urs the :o',eMlJr moay A;I~inc .1 member for the rem~nin, 
poJrtion "f :he :me~pired eerm ,=e.lced !ly the vac::anc:y. The so-/ernor ~y remove any 
appoinc~ member :"r cause. ~d'I memoer sn.all be reimb~ for cr:!ve1 in .accord with 
the ;lro'/isions of camprehensive travel t'CIW.1tions AS approved by the auamey leneral 
and the commissio!'let' of finance and adminis:'-.1tion. A per diem aUo,.,ance of flf~ 
~oUus ($'O.~O) Jha.ll only :'e ,.lid co mem~ers for meetinls ac whic:.'l a c;uarum is ;lresene. 

(c) The board shall hold ole leut two (2) reawar meeeinis eso alendar year ole a 
place and time co :'e fixed by the board. The c::lmmissioner of healch and environmenc 
sh&tl ~: c:..,ail"man of Co". board and the board shall select ole iea firS1: meeting one (1) of iu 
members :::1 se:-,e as vice chairman. A e the first regwar meetine in each c:atendar year 
Co"er:J.fe:r, the vic: c.,airman for Che ensuinl ye3r shall be selected from among the 
membet'S of the board. The direct::lr of the air :J0Uution control division or service of the 
Te!'lnessee de;Jar:mene of heslch .lnd e!wironmene s."Ia11 be eec:hnial secrecary of the 
board. He shall receive no additional compensation for suc" services. Spedal meetines 
may be cslled by the chairman or :'y three 0) members of the board upon dell',ery of 
wric:en notice :0 the office of each member of the board. Seven (7) members of the­
board shall eNticuee a quorum, and a quorum may act for the board in .U matce:-s. The 
decision of ~ rnaj::lr:1:y of a quorum sl'lall ~e decer::'linative of any question ~efore the board 
eo~c~;Jc as ,:,c,"erwise Stlecially ,rovided herein. (Ac-.s "~7, c:.'lapcer 367, subsection "; 1970 
(,\dl. S.) c:!'Iapcer '33, subse<:tions l, 2; "71, ehapc~r lOS, subsection 1: "71, chapcer 362, 
s~llsec:iuns :., ,; ",odi!ie:!; i"';JI. "In. Ac':S 1972 (Adj. ~.), t:~apcer '42, subsec:tion U; Acu 

\ -"7ei CA.:!I. S.l, .:.upcer '3~, su:,seo:~on 1; "76 (Adl. S.), c."apter SO';, ~u;'lIection 1"); im?l. 
am •. \C:l 191'3 (."dj • . '5.>, t:"Iapcer 93:', su~sece"'ns l';, 3';; T .C.A., 1uosectiIJn '3-3:'11.) 

.;:;·:,-t':,. ~';;,~rs ~nd :i·Jt:·!1 .,r ',.aro:! 1nd de".lr::-ne~e. - (a) ~:.:'Mers and d~ti-ef of the 
~lJard: 

(:1 ':-:·nl.ll.~::: -~I.e~ 1:1: :,:a·~:i.:.,s -:0 ~!!.-:e: t.'1e tne:nc .l..,d ;:Jur,=s'!,:,! :h~ ;Jllt':, 
~·Jrsu.1": :::1 :::~ ;lrlltsiol:'\S ·)i :.".e :~"'l~:"'ft ~d;"iniscr;Aci,.e ~r::lced'Jt'es .".:-.. Sc-dons 11-.'. 
11) 1 .z.~. Sllch rules ~d re;'~tigns '".ly indude, bue ~ noe necessarUy Umlted w, 
chose detininz; ambient "'I" quali:"/ ::aneW-cis; emission sundards; seneral polices or 
plans; .1 ~ysee'n of permits; and a soedwe of !ees :or ~'ie'" of p~ and speCfiations, 
lssuanc: or re:"\ewal of ;le:mics =r inspection of air cnQmin.anc sources. E:niuion 
st:l.nda.r:1s for SQtionary sourc:s adopeed by the boud shall indude r~u!:ltions b.1sed on 
the '''e:~i'lC ::If rnaeeri.1ls ene~in! the ="'O<:CSS Clusina the emission as an optiow 
a1:C::'1&:i'te co r~u1llti.:Jns pr~"ioU$11 .1~=pced. 

(2) Hold heMings and lssue suo orders and decerminations as m.ly be nec:ess.Jry 
to ~ffef:: the incene ~d pur,lose of Co"is pan; 

(]) . • ~sC.lblis.", :nod1!y, or smend, without he~inl, policies. ,radc:es, rJles or 
reZ'Jbtiol'\S wit.": res:l:-:: co ;Jr=ced:Jr~1 .lSl'~C:s of ~oard ad"ici~ .lnd 
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(II) ~use to be instituted in a court of compeeent jurisdiction, 1~.1 proceedlnss 
co com~1 complbnce with any order issued by the boud, rec;uiremenc of this IN"t or rul. 
or r:;u~eio" adopted !)unlAnt co this p.1rt.. 

r,,) P.:lwcrs ~d duties ,;,f the dei':it'tmen:: 

(ll Oe'/cl,;,p and rec:ammend :0 c."e o.:lard ,,13l1s for ~ compr.:hc:nsi'/e ~r i'olludon 
:::)ntrol i'rogr:1J'ft for Che SQte of Tennessee, ea rco/iew suet ,,~s from time co time and 
reC::)I'ftmend ':0 c."e board such C\&nzes as m~y !:I<: deemed olppropri,ue; 

(2) R.e:;uire Ni 3I1y lIer~n fur:tis.'\ the de;lu'!mene inform~ti.:ln r~red !:Iy 11: in 
dlsch:it'S~ .:If its d-~ties under this pare, iI ;he depare:",ene has re.uon co !:IeUe.,e such pe:'Son 
is, ar :nay !:Ie about to, ausinS or c:aneri!:lutinl co air ;loUudon, provided, howe-/er, thae no 
suet penon shall ~ re~ed co disdase any seaee formulae, pro~ses, or methods used 
in any manufac:curins "per~tion arried on by him or under IUs direc:cion. The composition 
of air conuminanes shall not be c:ansidered secret unless so dec:1:lt'ed by the deparunene 
and the deilutmene s.'\all Mve the power co issue pr.:leec:tion orden Co2 IIrevent pubUc: 
dissemination; 

(3) Eneer ae aU reuonable times in or upon any privaee or public: ;lrope~ eXC:=ilt 
;lrivate residenc:=s for :'''e purpose of inSpec-oing and investigadng any condition whic:.'l the 
deilar:men~ shall have reasonable ause to !:IeUeve CO be an air contaminane soure::; 

(~) Provide suc:.'l eec:hnial, s<:iendlic: and other servic:es as may be requ1rec1 for 
c:::uTying otR the provisions 01 this p&r't.. The basic: personnel for suc:tt purposes shall be 
those employe~ by the depanment; hOlltever, the de"arcment may, by agreement, secure 
these or other services from any other agency, and within budgecary limitations may 
arrange compe~tion for such servic:es; 

c.n itec:ei"e, budget, re-:eipt for and administer suc:.'l moneys as are duly 
a;:prapriaeed ar graneed lor :he purpose of Chis pare ;lrovided chae all such moneys shall be 
de;losi ee:1 wi to"! the sate tr,=uurer; 

(:i). R.':;lresene to"e n~ee of T~:'\neS3ce in :natter, pert3ining :0 ;llans, ,roc:edures 
"r :"1eIOcio'lti02ns !,;,r ine=rsc3ee compac::s rel~ci'/e e:) olir ,allucion 02r in mac:en ;ler:aining 
to ~r :tuat~e~ :::lt1tNl C'''zi~ns; 

(7) ::,;,IIe-:: and -1isse:nin~'!e informati"., re~:i"~ :0 air ;I.:lUution; encourage 
'/olun::it'? C:.:I.:l!:lendon <If "t:e-::.:d ;ler~"~ 02r :r:)ups in pr'::ler/ing an~ resgring a 
r:~~~i= ·~~;:r:-.: ol! :lir ;I\lri':.r, "'!-,i..: •• :~n:l\llt l..,d -:,;,u!,e:':le.: .,iCo'1 :)th-er l~~!'Ic:!':S. ~~ns 
oJr or:)";Js in 'nole:.:rs iI:r:3i11ing :~ "ir ;I"II.-,ci"n; and enC~lln::<: luCh,;,ri:ed olir ",1l'Jei.:!n 
age!'lc:!es of p.,Ucial su:,di'/isi,;,ns ':0 !'undle ~r j2olludon problems wi:hin their respec::i"e 
jurisdic:tions co the greaeest e:teent possible and to =,rovide tec:hnial usistance ~ 
poU tial subdi'/isi.:lns re~uescins same; and 

(3) ~use to be ins.c-~ted in a court of compecene jurisdic::.ion lela! Proc:eedinls 
co compel com;2Uanc:: with my .:lrcl~r ~ue~ !:Iyothe :'oard. 

(<:) [n ~xer<:isin& their ~"Mers ~d duties relad',~ co major enet'!y projecs, as 
defined In subsection 13-13-102, the !)oard and the departmenc ~1 participate in d\e 
joine reo,ic-.v process 3I1d e!q)Cdieed r~/ie'.v proc:ess provided for by etapter 13 of tiele 1l. 
(,~e-.s 1967. c:.~pter 3~7, 1ubsec:tion ,; 1971, chapter 321, 1ubse<:tion 1; 1971, etap:er 362, 
sul:lseC'!ons 0, 11; :nodifid; Aces "79, chapter Z99, subsec::.ion 7; "31, Clapeer 131, 
subse.;'!ion 27; T.C_\., subse.;tian '3-3"12.) 

21.01.5 
9/lIfB 

, 



Tennessee 

'3-~'-lO&. Ma1:~!"'S co be considered in elCereuins oovers. - Nominl in this par: shall be 
deemed co Iran1: me ~d oX' depU'unen1: any Junscsic:Uan or aumoriey wiell respea CO &it' 
pollution exiltinl 101ely within commercial or indus1:ri&1 pIMcs, wotIcs or snaps or CO 
affllC1: the rebti:Jns ~ecween empl:Jyers and empl\)yees wie!, respect m "r arislnl 0&11: of 
any conltiti.,n ol ~r i'OUution. En elCCI"::isinl powers C:J ;H"eYent. abace .1nd control ~r 
i'OUution the board or deparanen1: sh.211 :ive due consideration m au pertinenc bc:u 
inc1udins. bU1: not necessarily llmiced co: 

(1) The c:hanaer and devee of injury to, or interference with the l)I'ocection/Of 
the health, sener.U welf3re and physicJ ~ropet'ty of the people; 

(2) The IO~ .1nd ec:~nomic: value of the air conc:aminant source; 

(J) The suiubiU1:Y or unsuiubUicy ol the air i'Ol1ution source co the ~ea in whio 
h is located. In this res~ i1: is expr:ssly antic:ipa1:ed tha1: the board may esabllsh zona 
.1nd C&1:esori.tS ol air con1:&min&nt sourc:es in which the sQndal:ds, rules and reaulacions 
may differ ac:cordlnl to zone and atelory of &it' =naminan1: source; and 

(~) The 1:eduUal praC'Cic:abiUey and economic reasonableness of reduc:inl or 
eUminacins the emission of such air concamin&nu. CAc:u "61, e.'\apcer 361, subsection 6, 
1'71. chap1:er 3'2, subseC'Cion 1; 1'7'. c:hap1:er U'. T.c.A., subsection '3-3413J 

(1) The economic: bene.fi1: gained by the air concaminan1: source c:hroush any 
failure to c:omply with p~isions ol chis l'ar1: and regulations promulga1:ed thereunder; and 

(') The amoun1: or degree of effort PU1: forth by the air con1:&min&n1: source to 
analn c:om~Uanc:e. 

~3-2'-I01. Powers and duties ot ceonicJ leo-ecarv. - The technical secretary or his 
auttlor1%ed re~resenutlve shall Mve tne foUowing !)Owers and duties: 

(1) Attend all meeti"s, of to"e board, bU1: noe be entided CO a VQ1:e; 

(2) Exercise zener'S1 superlisi~n over ~l ;tersens employe~ by tne board and by 
the .:lir ~lI'Jtion concr:Jl 1i-/ision ~r ser/ice of me departmen1:; 

(J) ~.bke .,r c~use co be made suc:." in",esci&sti\lns as the board :-nay di~1: or 
auth"~::. Qr .!S m:l.y be ;v.uraneed due e:l rec:eij:lc of infol'tnolcion C'One:mins an alleged 
·./i\)laci~n 'If :!\i~ ,art ~r of .1ny rule. !'~!ul:l.ch'" '!Ir 03r~er ~ro.nulgace-;f hereunder; 03r u ile 
":1s:, ~m:!"""'is;: -j~:-=t 2~·/!sa~I~. snd flt' ellis ;l.u;:l~se he s!QU !1.l",e th~ nih: ::1 enc=: :1.1: .ul 
:'~~"&il'= ci.nes in ~r 'J~n &ny ,ri"/~ce or pU=H.: ilroperty exc:pc "ri-/ac~ r-:si4:nces; 

(~, Endea·/ar 1:0 the fullest exten1: poui:'Ie to obcLin compliance with this put 
and with rules and rezuJations promwS:a1:ed i'W'SUo&I\e thereto by conference, conc:iUation 
and persuasion; 

(1) 
board; 

wue formal nocic:~ of complaine snd prosec-.lte such .complaincs before the 

(6' Handle ~rrespo"denc:e, lcee;» records, ~repue reportS .2nd j:lerfor:n suC\ other 
duties as the ~d may direc:t or aut."\:Jriz~ or as may ensue as an employee of C\e 
deparanent; 

, .. 
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(7) Initiate ~ert. wamine and emeraency action In ~cc:ardance with emerpncy 
episode plans and jH'Ocedures promulgated as rules or rquadons by the board; and 

(!n A this dlsc:reti"n; request lhe presence of an aUezed violator of lhis part or 
of the re,uLUions :1t ~ inf~r~ :n~:ing of Che saff of Che di·tision of ~r ,cUution 
control to show ouse why further enfor-:ement ;action ougln not I)e taken by Che 
de;Jutment. The ;Jr~c~dings of Chis .neeting need noe !:Ie rec::lrded. 

6S-u- I 'J~. C~nduc-; "f :turin'S,. - (:ll Huring, ~efore the board sho'lU 'le conduc-;ed in the 
LoUowl11! manner: 

(~) .~ ,erson ~;:rie-ted :'y ~ dedsion or ~ction of :."e tec."\nial ,eaeury on a 
permi t. order, 0)1' assessment molY request a hearing ~e!ore the· baud purs~t to ::te 
provisi.,ns of Chis part. SuCh hearing and hearings before the board O)n reques~ for 
variances, or'Ufiotes of exemption, and per:nics s.'1a11 be conduCted u contested ases in 
accordance with the Uniform Adminis~~ti"e Procedures .\c:t, '.C.A., Sec:tioJn 4-'-301, et 
seq. 

(b) The boud or the commissioner or his representative :nay hold pubUc hearings 
on any matter, within their Jurisdiction under this part. The board may promulgate 
re:·.llations concerning subjects on whie:." public llearings are reqwred and ~"e procedures 
for those hearing'. Re1SClnable notice of such public hearing' shall be given. 

63-2'-109. Emersenc:v s-:oo orders for lir c::Intaminant s::Iurces - Hearings. - Any other 
prOviSIOns at law to to"e cont:ary not·.vi~"'""ding, if the commu~one: finds that 
emis~ons from the operadon of one (1) or more air contaminant sources is causing 
imminent dang,:r to human health and salety he may with the approv~ of the governor 
order the person or persons responsible for the operation or operations in questi"n. or the_ 
person or persons ousing or contributing to Che air poUution to reduce or discontinue 
irnmediately the emission of air contaminants, and such order shall fix a place and time, 
not later than twenty-four (21&) hours Chereafter, for a hearing to be held before the 
commissi~~er. ~ot more to"lan twenev-four (21&) hours after the commencement of such 
heMing. and wiehout adjournment ~hereQf. to"e commissi::lner shall a!!irm, madlly or sec 
a.sid~ ,",is ~r-:"ious ar:ler. The commissi·~:\er shall aU5e ~ er:1"sc::ipt to be made of ::toe 
\~r:lc:::.i~~s in 1ny sue:." hearing. c:ll'i~s of w!1ic:." sholll ~e made :l'/3ilable to aU ~~rties 
a! !·:-::e1 •. 1: ~ :-~u;!:\~le ·:::IS:. ~.\c:s 17":-, c:."apter 36:", su.,s~cti.JI1 ~; T .::_~ .. ,'J'::l~e.::io" 
'3-3~ l';.~ 

,. )':'~'-l! -:. 1'Jc!·:hJ :l.e":~''' •. ':"n 1l'~~1! '''~)' ~e t3~e!t fr'''" any !hal o:-:er or ~~er final 
.tc::!r~;.'·l::.:s·: .H:'SIU:-:: :~ c!,i~ ~.u: ~~. ~':' :ur:~, e'(c:pe ~: ce~~·"e!tt • .v:'u ~s .:sr r.tay ')e 
.1~·''::";W!:' :.!!:-:~o:~ :her:~l'. 51.1c:1 ~p,e"'!l lh,Ul .,~ r.:un~uc:e·J in l.c:cordanc: ·.vi:." the 
Uniform .~dmi~is:rati·/e P:"oce~ures -\ct. T .C_\., Sections ~'-30 1 et ~.. pra',ided, 
howe-ter :'''.u no hearing sh4LU ~: aUo'Aled by the Chancery Cow-: !ram any disposition 
made by lhe !)GaM il suo disposition ~as become final as & resule of a penon's failure co 
.lppear at .1 hearing &!:er havin& requested sud'l hearin& or after havin& received ad~te 
notic:. 

oU-2'-1 t 1. R:;~t of board O)r e::lrnmissi~"er to iniunc-;i"t~ relief. - The board or 
com:nissioner may c::luse co 'le instieuted a ci"" action in any court of compeeent 
jurisdiction for in,unc:ti'le relief to pre-tent vio~tion of any duly promul&aeed rule or 
re,'J.lation 0)1' of any order of the board. (.~~ "67. chapter 367. subsec:-.i.on 11: "71, 
c:!\apter 36:0 subsection '; T.C.A ••• ullsec:tion "-340~.) 

7 
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'3-~"-112. Penalty fOf' vlolatians - Duty of dlsui~ anome" era1 - Abatement of 
public: nwsanc::. - (a Any person who w&11 fuUy and knowinSly viola~ or ~ co c=mply 
Wlen ~y =,rovision of mis part, any board or adminis~ti"e order, or any duly promulpted 
~r ;2OlIution contrOl rqubdon, or any ordinance adopfed punuant co mis plt't, sMJl be 
gullty of a misde:nnnor and Wll b'! punis..,ed by a fine of not less ~ fifty dolbrs 
(S,!]~O) nor :nore than one mousand doll.1rs ($1,:]00) for eaCh offense. For Che purpose of 
C'lis se~ti\ln ellc:!'l day of continued ',iolacion will ~nsticuee Ol se.,ar~te oUe:\Se .lnd shall be 
punishable as such. 

(b) No war~t, !'resentment or indic:tme!'lt arising under mis c:!'Iapter shall be 
issued exc::"c upon appUation, authoriz::d in "'riting, by me bO.1rd, me c:ommissioner, or 
ei C'ler of the:n, or by .I loa1 .,.,Uution -:.:Intr.:ll progr:im ope~ti:'g under & c:ertificee of 
exem,u"n =,ursuane co subsec::ion U-z.1-1 U, f.:lr Ol viol.ltion wim"" its jurisdiction. 

(c:) Ie shall be the duty of me distric:t anarneys general in me various c:!rc:uiu 
chrousnout the sUee to assist Che b\lard ~r commissioner, upon re'!luest, either by 
prosec::.ating or ~y .assisting the board or L'le ~mmissioner in proseC'.ldng those pencns ~e 
~oard or commissioner Ius reasonable cloISe co beUeve ue viol.1ung any provision of this 
part or any rule or regulation duly promulpted in ac:c:ordanc:e with the provisions of this 
pat':' 

Cd) In addiuon and supplemental :0 any criminal ac:-.ion which may be prosecuted 
under this sec:cion, the board and c:ommissioner shat1 have and .Ire vested with jurisdiC:-.ion 
and authority co determine wt1ether or not any provisions of this part, or rules or 
reg~auons adopted pursuant thereto, or any order of the boa.r.1 has been violated and 
whether or not such Yiolauon constitutes a pubUc: nuisance. Upon such finding that a 
pubUc: nuisance does exist, the board or c:ommissioner has authority co abaee any such 
pubUc: nuisance in the manner provided by the &eneral law relating to the abatement of' 
pubUc: nuisanc:es. (A~ "'7, chapter "7, subsec:cion 12; 1'70 (Adj. S.l, chapter '40, 
sWlsec:tion 1; 1'71, chapcer 3'2, subsec:-.ion 10; 1976 (Ad;. S.l, c:hapter 63', subsection 2; 
1979, chapcer 2", subsec:cions 2, 7; 1979, chapter 422, subsection 17; T.CM\" subsec:tion 
'3-3419.) 

';3-2'-11 l. E:'<iscinc d',11 or -=riminal r"!: "e~!es "ot imca1r~~. - No e:dnins d',i! or crirninal 
re~edy, !~r any wronsful ".:cion \l/nie.'l is J, liol.1tion of any ;Jr~"ision of L'lis ;Jart of which 
i:l .1 ',iolacion "f Olny rule or r~subc:.,,, ,f to'l: boar:i ;"olnu1s~c::d her~·.u1(:e:- s~~l "e 
"n"aired "!' chis ~t. (.\~s 1"7, c:.'tlj2ter 3~7, tl.llJ'I~~~n 13; 1979, c:.'lapce:- 219, 
s~scc:io" 7, T .C.A .. su!)section '3-J:02~.) 

.;~-:,-! 1'. L~'='!ll ~I!"ti.,,, -=one" I ,r',!:,,~" - ~::I::J.,ti,'., .,~. ~.,!~:,,~c:e - !:ote"rl"eio,,, !NIn 
i~:l:~ 1U'~~':S;::Jn - '::Jt're'1C ior.~1 ..,r1';:":1~'. - {~I oo\:1y ,"unu:~~l~t~' ,Jr ~unty L:1 this S::lce 
may enaa, by ordin&nc:e or res.:lluuon r~sp~ti"ely, air ~l1ution control res'~tans not 
less strinsenc than the suncbrds adopced ~or the scue pursUl.l\t CO this part, or ~y such 
munidp&1ity or county may also "dopc or repeal an ordin&nce or res.:llution which 
inco'1'oraeed by reference any or.lll of the 1"eI,,abdons of the board. "inc:ludins any changes 
in sud\ regul£cions, wt1en such resubtions Me properly identified as CO date ~d source 
·..,ithout sec-.ins forth the provwo..,s of suc:!'l reZ'Jl.1uons in (ull. At le~t chr __ c:n epies of 
suC'\ C"!1'~tions which are ,",=rporac~ ;,y reler'!nc:e s.'1.U1 ')e Wed in U1e offic:: of me 
c:~unty c:let1c and there ~c lOf' "l'ubliC: use, inspe':Cion and ex:lminoation. The WinS 
requirements shall not be deemed to ~ cmpUed with unless the required c:opia ~t such 
C"!Zubcions are rued with the c:lerl< for a ;Jeriod of thirty (30) dOlys before me a=pcion of 
the or~ce or res.llucion which inarporated suc:!'l rer,abcions by r'!feC"!!1ce. No 
ordinanc:e or resolution inc:orpor:itinS reZ'J1.Icions by r'!ferenc:e s.'1a1l be .fledve until 
pl.lbUJ,'l:d in ~ newspaper hAvinl & s~neral drOlladon in t..'le :nunic:ipaUcy =r ~unty. 
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(b) Before suc.'\ or~es or resolutions enaetinl air pollution conrrol 
relulations shall become effec-.ive, such municipality or county must apply for and 
recei'/e from the ~oard ~ c:er1:ifiote of exemption by the followinl proc:edure: 

(0 _"ny i'olici~ su!:di-/isi.:ln desiring ~o ~e exempted frorn the provisi=ns of this 
,art may file a ~eticion for c::r:i.fiote of exe.nption with the techniC::ll secretsry. The 
cec:.;niC:ll seaeC3ry s~ll ;lr!l:npcly in'/es:i~~:e suc:!'\ petition and m~:"e reC:::Immen~tion to 
the OOM:1 .u to the dispOSition t."ere.lf; 

(%) Upon rec::i'/ing tne rec:=mmen~tion of the tec:!'\nial seC'etary, tne board 
m~y, if sue:." reC:::lfnmen~ti~n is f::lr _the :r:lnt of the ;letition, do so without hearinl. If 
the re~ommendati.;)n of :he tee"\nic::ll seC'etat'y is Olg:linst t."e Ir~ting of the petition or 
the ~oard, in its disc:retion, conc:1udes that a heMing would be ad'/isable, then a heMinS 
50"&11 ':Ie held not later tnan sixty ('~) days aft!=r receipt of recommendation of the 
tec:!'\niol seae~ry by the ooard; 

(3) The c:ertific::lte of exemption shoUl be Ir:lnte:1 if the board determines that 
the municip~Uty .;)r C:!lunt'l has e~~ed ~rovisions for the control of air ",llution not less 
stringent than the provisi!lns of this par,: and that such enac:tmencs are being, or will be, 
ade~uately enforc::d. 

(~) T~e board may g~t a c:eruficte of exemption in whole or in par':, may 
presaiee a time sc:!'\edwe for various par<:s of an exemption to become effec-.ive, and may 
make a c::r1:ifiote ot exemption conditional or provisional as is deemed appropriate. 

U) In granting any c::rUfiote of exemption, there is reser-led to the sute the 
right to initiate proceedinls to enIorc:e any applicable resolution, ordinanc:e or regwation 
of the munic:i;lality or county should it fail co obtain compliance therewith.. Suc:!'\ 
pr::lc:ee:1ings shall be the same as for enforcement of any duly promulgated rule or 
regulation of :he board. 

(6) In gr3nting any c:ertiliote of exemption, the exemption is to be strictly 
. C:!l:1s:rue:1 ~s limited to the language of the exemp tion. No ;lower or authority whic:." is 
not expreuly ,ute:1 in the c:ertifiete or exemption may ~e implie~ The municipality ::Ir 
C::lunt:' :nay fur~er ,etition the ooara f.;)r suc:." power ar authority. 

(7) The dep~r::nen: ;s~all !r:;uently deter",ine wh~thl:r .:Ir :1.,t any elCe"Ttpted 
municipality .;)r C:!lunty mee<:s :'''e terms af the exemption ~r:lnted and C::lntinues :0 comply 
·..,i:~ :!1e prolv:si::tns of this se:::i.,n. [f.1 ~e:er'ninatiO"l is m~de ~u c.": :rnmic:i,ality -Qr 
r.:I~"~:' :.,.:s :"t.:lt _:1.:~t :."e t~:"ns olf :..,:: cxe1npti.,n ;;r:lnte~ ;lr :::l.es ""t <::lmply -..,ith :he 
pr~"iSl.,ns I)f :..,is sc:~:i"''', :ho: dep~~nent £."&11 AI notify the ~oa"~, :lnd che aa~r:! upon 
reaso~le notic: to the municip.3Uty, may suspend :he exemption in whole .;)r in i'Mt until 
such tirne as :he municipality or Qunty c:omplies ·..,itn the s:oue standards. 

(r.) Exemptions alre3dy ir:lnte:1 to any munic:ipality ~r C:::lunty shall expire on Jwy 
1, L'S'. All ne'''' c:ertifiate of e:cemption, if'lduding chose expirinl on che abo'Ie date, 
shall ')e for & !ix= terOft not to exc:ed CWo (2) ye~. Provided, howC'ter, that the 
,ro"isions of :his rut 50""-11 not &;2ply to emissions from any air C!lntambunt source, ~ 
~: tern is de!in~~ in this c:!'\apter, whic:!'\ ~urns wood was:.: solely for the disposition of 
suc:!'\ wood WUte. 

(d) -. Local ::"vernme:tt ~r.tions C:llcen in ac:c::ardanc:e wiQ this seedon sh:lll be 
c::anduc:::d in aC:=!lr~c:: with c:!'\apt:r 13 ~f title 13 when me adon indudes a major 
enet'lY i'r~ie-=:, as de!lned in suasec:ion 13-13-102. (.s,c::s 1'67, c:!'\apter 3'7, subsection U; 

21.01.9 
9/1IE/1 



Tennessee 

1971. chapce .. 2". SUbSection 1: l!7l. chapter 3U. subsecdons 1. 2: ,,~ CAdi. SJ. 
chapcer 717. subsecUon 1: "73. chapter 323. subsecUons -. ,; 1'7. (Adj. SJ chapcer '''. 
subseccion 1; 197'. chapee .. 3". subsecUOft 1; 19n, chapcer 11'. suoseccion 1; "n. 
e~pce .. 1". subseaion 2; im,L am • • ~~ 1973 (Adj. S.), ~pcer 'l., subsections 2l. ,,; 
."~s 197', c::\apce .. Zt', sul:Isec::iun 7; I'SI, c:h&pcc .. 131. subsection 29; T.c:.A .. subsec:iun 
'3-]1&22.) 

6Z-2'-116. Order" ;and .~ssessme!1cs of Oamases ~nd Ci'/il P~alC" ."ooesl 

(a) When !he cec:u1iaJ sec:reUty disevers tN.C .uty p .. ovision ot this puc 0 .. ot 
any re:u~tion promulzaced thereunder has ~ vio~ted, he may issue an o .. de .. fo .. 
errec:ion to ~e .. espensi!)le per",n, .utd Chis o .. der sh.Ul:'e compUed wia within !he e1me 
Umit spec:1fied in the o .. de ... Such order s.~ be se:-#ed by j2erson&1 se:"/ic: 0 .. sent by 
c= .. titied m&i1, recum receipe requested. The recipient of such an orde .. m~y be ~ppea1ed 
in the sune manne .. as an usessment of dam~ses 0 .. d'/i! penalty unde .. puazrapi1 (b) of 
!his section. 

(b) (1) In addition co the criminal penalties of Section &3-23-11', any person who 
violaces 0 .. fails co com=,ly with any =,rovision of this chapte .. a .. any rule, rezulation, 0 .. 
sandard adopted pursuane to this chapce .. ~l be subject to a civil penalty of up co 
twenty-tIlle thouS&nd dollars CS23,OOO) J)er day fa .. eac:.'\ day of violation. Eac!'\ day sue 
violation continues shall constitute a seJ)&race punishable of!ense, and such person shall 
aLso !)e Uable fo .. any damoages co !he state resulting the .. efrom. 

(2) Any civil pena1-:y 0 .. damages shall be usessed in the foUowing manner: 

CA) The cec:hnic:a1 secretary may Issue an assessmene ~gaInst any person 
responsible for the violation 0 .. damases- Such person shall rec=ive notice of such­
usessment by certified m&ll, tf!cum receipe requested; 

cal Any person against wham an usessment hu been issued may petition the 
board fa .. a r:-/iew of c.'1e usessment ~y flUnS a petition fa .. review with the tec:hnic:a1 

. secr:u.ry wi,,'tin thircy (30) days of .. :~eipe ot c.'1e as~ssment, sec:ing forth the ,rounds 
\ and r~uons f:It' his objeCtions and asking !he board co hold ~ hu .. ins: 

ee) If a ;letid"" for I":-/ie'" of :he u~ssmen:: ~ ,,~c file: ",ic.'1in chi .. :y (3.,) ~ys 
.If::e .. the :late the ~ssmenc and Lt sholLt be~acne final; 

~) Whene"ler any usc:ss:'!'ten:: l1.u !le=me finoal !teause of a ~n's bi1ur~ t'" 
11',e:ll II::!'!.!!" :he tec:hnic~ ~:r'l:U:1" uuss,nenc :. .. the ~"'.lrlf:l ..,rder. ro.e c:=m.niss1~ner 
..,r "'te boar~ ~ay apply co the .pp .. "'!)ri.ue r.aur:: fa .. S Juds."e:lc OInd ~!c ell:ec:-.. ti.,n on 
sue" Judgment. The =urc, in sud\ p .. xeedinzs, shall treat the f&i1ure to appeal suo 
usessme:'lc u & confession of judlment in the amount of the assessment;;and 

. re) The commissioner may institute such j) .. oceecllngs for judgment and execution 
in the ~ce:'Y cur: of O.:l'/idsan ~unty or in !he c:hanary CIur"( of !he county in which 
0111 or part of the violation or failure co Comply occurred. 

· 41 
• (c:) En usessinz suCl d'/i! ,ena1ty the b~" s;H:Cfi~ in Sec:tlon '3-2-'-1~' may 

be considered. Camales co the .scate may include any expenses inc".aTed in in.,es:iZaCinI 
me enfa .. cing this pare, in removin&. correction, or Cffmin&tinl !he eUec:u of ai .. ;IOUution 
and also c=mpeftsacioft fa .. &ny expense, loss or destruCtion of plane or anim;al Uf. 0 .. &ny 
othe .. actual da~ses 0 .. de~p e~ causes :'y the pollution 0 .. by !he v:Olation. 
The .,le£ of Lin&n~ inabiUey co ;re"lent, abate 0 .. entrol ;IOllution by c.'1e ;lOllu: ... a .. 
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¥iolator sh&1l not be a valid defense to li&biUty for ¥iol&tions of the provisions of this p&n 
or of relu1&tions promullated thereunder. 

~3-~'-1 t7'. l.eY" ot nl:lnc~mori"nce .:Ind non03vme:'It !2en.1.lt:es - Suite tor '=01!e':tion or 
.1ssess;"o:~t Ilf "en.:l1t'I. - r;,o: tec..,n,QJ. ~ec:eUt'~, :~e ~"uc2, ~C1 wltllin :nO:lr :"espec:~'ve 
lur:saic:"ms, to"e IOC21 pollution contr,,1 prog~ms oper:Lting under 3 c:rtifiote of 
e!'l:elnption ,ursu.ant to subsec-.ion 63-2'-1 U .1re authorized to le'lY nonco,"pli~ce and 
nllnp.lyme~t pe~Ollties .:If:er appro,ri.,te notic: ana ~e3rinl, Olgainst O1ny ~r C:JntOlminant 
sourc: not in fi:1OLl cOI",Ii.Jnc: with the applic::l~le Tennessee air ;:Jollution control 
f'l:6'.ilOltions by Jull' I. 19,.9. The tec:.'tniol seaecary, the board, and t:\e duly exempted 
loc:~ ,ollution C:Jntrol ,rogl'3ms .1t'e spe~fi=ly aum.:!rized CO aca,t enlorc:eme:u 
resPQnsi~mtl for these ci'lil penalties from :he United StOltes .1nviranme:t=1 ,rotecti.:ln 
agen<:,,/. These ;ten.llties .1t'e CO be el:/ui'lale:'\C CO the ecnomic: ',alue a j)erson may reaU:e 
:'y a de13y in compliance beyond July I. 19". includng the amount it '..,ould have cost d'le 
person 1:0 comply wit.'t ~I ap!'Uable air ;:JOllution control reZ'.il:s.tions had the ;terson 
c.'tosen to do so. The board will ,r'lmulsace re:,.uations specifying the procedures to be 
used in calculating the penalty and i'rovie1ing for c;uarce:-ly payment .:If annualized cost. 
The boud, the tec:.'\ni~ secretary. and the duly exempted I~ pollution control 
programs shall consider the matters in subsedon IZ~ of the federal C!ean Air Ac'C in 
their actions. The commiui.,ller. the boud, and the duly exempted loal pollution control 
prasrams Are also aut.'tori:ed to file suit for the assessment and said penalties .u part of 
any other civil ac-.ion oraught under this par-_ The commissioner. the board, ~d :he duly 
exempted lo~ ,ollution C:lncrol prog~ms are aut:':orized to file suite for C:lllec:ion or 
assessment of the civil penai'Cy along with other equitable rellef pursuant to subsection 
63-2'-111 in the chanc:ry cour-.s of the county wh-.e the polluti.:ln Is aCC'zring ar where 
the violator or polluter Is doing business. The chancery CQur'C shall treat a failure to 
appeal a c:fvil penalty assessment as a confession of judgment by the polluter or violator 
1:0 the amount of the assessment; and the caur'C Is authari:ed to render judgment and­
~rQvide for e:cecution of suc.'t ci'/U penalties. Suet ac-Jons for civil penalties ,,'tall be 
trial:lle -vi'thout a jury. (AC'C 1979, oapter 299. subsection 6; T.C.A., subsec':ian '3-3424.) 

Cal :\ny pers.:!n seeking a ',ariance shall do so by filing .. pe~ition for ·,ariance 
. wi:~ the tec:~niclLl ie::et1r:'. L.le ~ec:~niC::11 se::e~y s~l promptly investig'ue suc.'t 

\ ,e:i ti~" and !'I1:lke t":-:~mme!1ct.lti~n :0 t.'te board .u :0 the ais~;)si:i;)n ::,e:eof; 

C') l.:,~n :-O:::::'/irli :11.: r~-:~,"me!1ct.l:io-: of '!.'t= te-:!'Inicl sl:eetary, the ~ar~ 
"'1;1. ~f sue.": :ec~m!'l1e~d:lti.:ln i:s fQf :.'te 6r2t1t oJf ., , .1t'ianc:, do so wit~~u: heuif13. I! 1:.'1e 
rec:alnlne:1&J.1:i~" 0: ~~ tc,.:!'IniCI se-.::ecary is O1S1il1s1: t!'1: Sl":lntinl of ~ '/llri:lnce or :he 
:lurr1, in 1:, r1i:le'~'!ion • .:anC!'.1aes eA: ., !\e~ri:\3 wO'Jld ~e ~:-':s.1111-e. t!'Ien ., !'Ie3rin:; s~: 
J~ .,~!.: ~ J': :.l.:~~ ;:,.1:\ :I; ,':: (;':) ~ .... :., .!!:.:!" r·:·':l!i~r .Jf :-,:'.:~:t\,nc:~C~;i." ·~f :'"l: ;~:'ltlCl.. 
,\c·:i::.u:: ~y :n~ ~\J~t'lj; 

ec) The petitioner LUl! ~e li'ten writee.., noti= at the earUest i'rac:-Joble time 
as to 'the :ime and pl&ce of suo he2f'ing; 

(d) .-\ny member of :he boud, or with the approval of the governor, any ;terson 
lic=!1sea :0 ,rac:-.ic: 13w in the st:l.:e olf Tenl1cssee and ~csi'n.1.ted ~y the !loard CO a~ 0lS 

hearing e:c.1miner, may .Ie:': as he3rina .e~miner :0 conduC'C he3ring" .1d.."inis:c: oadu,. 
subpoenOl w~thnesses, and enforce the Il~end&."c~s of witnesses At the hearing. ,-\n~ 
member of the boud, the hearinz e:c.1miner or counsel re~rese:1tinl the board may 
e:c.1min~ or .C"oss-elCamine 111witneues. A complete re=r~ of the he&rin&·s.~ ~e ", ... de 
:01" ~,e'''' :'y the aou:S ",embers; 

II 
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(e) All ~sWnony SoUll be under oam and stenopphiC111y recarded. The 
transaipt so recorded shall be made available to me petitioner or any puty to me 
hearin, upon l'&yment of the usUollI charses thereof; 

(0 The board in consider'ing me gr'3ntins of a "3ri~nce shoU1 :i',e due 
consider'3dan to me ~ities of the ,etitianer and omers who mOlY be aUec:ed by granting 
or den~1 a f me ,eti ti~n; 

(g) The board may mOlke the sr3nting of a petition for vadance continsent upon 
suc:." other requirements or restric:ions on me petitioner ~ it may deem appropriate and 
rel.SQnable; 

(h) Any "ar~ce sr3ftced So'\:L11 ~e far ~ period nat to 'exaed one (U yur, but 
may ~e e:ctended from time to ti:ne but in no case f;;,r longer ~ one (ll ye~r Olt a time 
upon rec::lmmendation of the ceC\nial secretary and affirmau',e Olc:t1on by the board; 

(i) The board SoUl1 issue, enter and mail to me petitioner in writing, by certified 
mail, return receipt requested, within sixty (60) days following receipt of the 
recommendation of the tec:hniaJ secretary when no hearing b held, its final order or 
determina.tion. Suc:." order or determination shall be approved in writ1ng by at leut se',en 
(7) members of :'''e board; 

(j) Upon fa.ilure of the board to bsue, enter and mall to the peutioners a final 
order or determinauon within sixty (60) days after the final argument in any such heMing 
or wi~in si:c'ty (6a) days following receipt of the rec:ommendauon of the te=miaJ 
seC'eca.ry when no hemng b held, the petiuoner shall be entiued to treat for &11 purposes 
suc:." fallure to ace as a grant of the variance requested; and 

(k) The burden of proof in such hearings shall be upon the peutianer. 

63-Z'-Z~ I. P:"o',isions :"lot ao"licsble to cotton sins. - The provisions of thb c:."apter shall 
nOt apply to cotton gins. (Acts 19n, c:."apter I". subsection 1; T.e.A. subsec:ion ,3-

- Jl6Z,.) 

63-!'-!'JZ. Lot:sl or'~inanc:s. - Any city, town or county having a popullltion of six 
hunOr'e-l :!'IousanCl (6.JO,:J:JOi ~r ,nore aCC::Ir'dil': co t!'Ie federll! C:nsIJS of L~6:), is au~rize:i 
to '!nao:: .,y i:J ·:..,ie! lesis1.ui"~ ::'~dy, 'lr:iin.1l1ces, 1)1' rezulations n~t t~s st:'ingenc t:\.V1 the 
;;r::l"~si~ns "f iI~t 1 I)f mis c:.'\&pter. Viol.&tion "f any o'f the ordinances or ~ct:nents of 
:hc ,=-,ief ~~SLsI.1d·/~ b~y is :i~c:L1r'!d C~ !)e a ,nisdeme~.,.,r, !,unislu!Jle 'mder t.'1c senerll! 
p·.u1;s~::'I=:u ,:~t'Jt: :'~!~:i~S :~ : nbc!:~C:.1.,,~r'. 

Ad~ns ulccn in oIccord~ce wit."I ti'lu ~c:i~n sh.UI !)~ =nduc:ed in £c=rd~ce with 
Ctapt:r- 1S of title 13 whe:\ the adon inyolves a major enerzy pr-oJei:: as defined in 
subsedon 13-13-192. (.\cu "oS9, Clapter- 39, subsection 1; 1979, chapter- ~'. 
subsec"'.ions 3. 7; T .C.A .. subsea!on 13-31623; .\~.s 1931, chapter 13 I, subscc-.ion 30; 
T .C.A .. su"sec:ion '3-31626.) ,. 

• OSS-1'-1'J3. Emissi"flS !:"o1m Iit!'!t dIJt" ·''!''icl~. - ~) This se~on m.&y ~e dte~ as the 
'"Volunur/ lnsl'ec"'.ion -.nd Molintenance Prognm to Study E:nissions fro!" Light Cuty 
Vwc1es." 

(tI) ,The I'UJ"!lOse of mis se~on is to obtain improvements in lir 't'Ia!ity whh 
res~ to me I .. 'els of photoc:temial "lCidants in the metropolitan areOl in and around 
C.'/ids.,n C"unty ~y: 

12 
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(1) Undertakin, a voluncary au=mobile inspecUon program co determine the 
benefit co air quallty ua&t cauld be achieved by mucin, emissions from Ustu duty 
vehicles; and 

(Z) C.,Uec:-.ins daQ from vehicles belangins co members I)f the public an a 
"alunte~t' ~~sis co deter~ine if suet vehic!es emit e:-tcessive amaunCJ of hydroc:3t'bons, 
nitrogen oxides, and oc."ler humfl.li d\emials. 

(d The Tennessee air pol1ucion cantral board ~f the sene of TeMessee sh~1 
iniciace a volunQry inspedon and maintenance progr:lm to study emissions from Ught 
duty "ehiees. 

(d) The air ,ol1ucion cantrOl board .,f the I'cue of Tennessee s.'l.U1 pr~;Jare a 
deQiled and comprehensive report of the findIngs of the insp~on and maintenance 
=,rogram. Such re;Jort s.'\;l11 ~e submitted to the governor and the general assembly. 

(e) Implementation of this progr:lm Is endn,ent upon avaiJabUity of federal 
appropri~tions and other feden! and loa! funds whidt may be appropriated for this 
pUf1)Ose, in addition co any ,resenc1y budgeted state funds. 

(f) This sec-olan shall nat apply to farm vehicles includIng tr:l~rs and ;Jidcup 
trud<s. (Ac= "73 (Adj-S.), chaptet' S,,., subsec:tions 1-3, T.C_\., subsections '3-3~Z6, n-
3431.) 

Le/ah/APe 
State Effective aules eisc 110 
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The UAPA provides a lept fr:ameworic within whio administntiye ~&endes. such 
as environmenca1 reptory asencia l'I\&y condu~ business. The UAPA prescriba 
how :l~i'/iria sue:. .. as rulemakin, and con~ested cues will be handled co insure 
uniformity in admininr:a~i'le ~!5encies. The procedures are com,le:c and time 
consumin, Addin, to .and someci,na c:onflic:tin: requirements in ~iron:nencal 
stacuces. rn c:ues of confli~ the UAPA genenlly ;2rev:1i1s. 

aelow is ~n over/,ew of :.'\e ~rovisi"ns Ilf the UAPA. 

11-'.101 :\O~U!'olISTR,~nvE RUL~ A:'oIO PROCEDURES 

There ~re t."!ree ;2MU to Chis ac:-:: Cener;!1 Provisions, Rulemalcins and 
PubUauons, ~d C~ntes:ed Cues. 

The Ceners1 Provisions p.sn ese-len se<:~ons) Qnwns these provisions: 

~-'-10Z De!!nitions. 
11-'-103 C:3ns'!.-u~on of C~oter. TIUs sec:tion si'la the ~urpose of the a~ and 

indic:l~es tha~ these !'Wes supercede others in c:ue of c:onfli~ 
1I-'·IOCl Suscension of Provisions when Neceuarv ~o Avoid Loss of Federal Funds. 

The sec!%on allows the gO',ernor under cer:ain conditions ~ exempt an 
agenc:y from the provisions of this act if necessary to c:ontorm co federal 
law or rezu!ation or to avoid loss of federal funds. This is a Umited-time 
exe:nption and the legislature must ap~rove further exemptions. 

11-'·10' {nfomtal Se'!";le:nents. [nformal setuement of disputes ls enc:ouraged-
11-'·106 ,o\ooliocion. l.isu exe:nptions from this C\apcer, including: millQry, 

gO'lemor, legislature, Qurts, county and munic:ipa1 bauds, etc:. 
11-'-107 Maioritv !'oIeeded to Oeter:nine Rules or C.,ntesced Cases. No state board 

may make rules, declaratory ruLings or determine contests c:ases without a 
majority of to"!e board present. 

11-'-103 C!1ang~s:n Chaceer • Dele'(ation of Rule-malein! .o\uthoritv - Referral to 
C.,verl'lment O"er:11:ion Commit'tee. The C.,vernment Operations 
CommlCce-e is to re'tie..., c:."!anges to the UAPA and lezisl~tion whic:h 
delea~tes I'ule'"wns authority. 

T~e Rule:na:":n& Ind P''':'U,:1ti.,,,, poll'': C;,.,Qins sec:!llns :"·'·l~ I thr:3Uah :.-,.~ 
an.1 ls Sl.lmln.l.l'i%~d .u follo''''i: 

:..,.~~ 1 !'~ti :i.," fill' "'ule'l. ElCc~,t where 1'~C:'icted. any fi',e or more interested 
;2.:-i":":$ .':'I~~' ,,~::t:O" oln :l:;cf1c!' l"'~'i'J~'tinl!: rtJle ·ld.l;lti.,n, .lmen~ment. ~r 
I'l;l.!.a!. :tequiro! nenC:i !.lr ~,~ "::ici.,,, Uo! ,hen. T~e ~!~:tcy mus; 
~rompt1y &r:utt or deny the ~tition. 

~'-:!02 .."hen Hurin!s Re:uire-J. Notice is ,i'ten and & public !lcarin, held ex~t 
lor emeraency or publiC necessity rules or proposed rules published in the 
Tennesse~ ."'dminis=:'\ti't~ Register. If a ,edtion for publiC hearing signed 
:'y 2' or more ;2COple is reC:l',e:S resarding ,roposed rules, a hemn, must 
be held. Exemption fro:n hcarinls docs . not apply if ~other sa-rute 
requires the ~lenc:'1 to hold heMin". , 

~'-:!~J :'oIoci~ of :iesrint. ~is sec:-:ion describes the ~rocedure co ~ followed 
for ,uolic noace III hearin~s. . 

~'·Z~f4 Condu~ of Hcsrins. This sec-.ion indiates how publiC ~earinls are ca be 
run. ?ersons testifying &t the heMins m",y rcques; in "Mntin, the 
opporu,u,ity t:2 spe.ak to the board, if t."Ie ~rd is not ,resent at Ute 
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hearins. This seaiGn supplemenu specific: sCiCUCes for ~eency hearines, 
but. in Q.SC of conlliC1:, this scc:1:ion prev:ails. 

-..'.2:2' Proo"sed ~ule1 • ~ encv C.:Insidencion of Submissions • Advisorv 
"m,nlr~ees. A~enCI anusc .;gnsuhrr p~I": c:omlnencs oln rules. ,-\"ency 

must ;';l/e re.u.:lns !.::Ir oIduptiun of Nles if r:~es:c¢. AlenC:1 ~y ~p=,oinc 
.'ldvis.:Ir! c:ommiccee co r.=nsider rulemOlkin!:. 

~'-2:26 F:li:'l3 ot :tules. Sec:reCOlrY.::lf Sete 'I~l tile rules of eolO ~!~c:y. Pri"I" 
co Huns. :utes :nun ~e I.Pproye~ !)y me .Iccomey l~er:aL The sec'eary 
of tete m~y refuse co ~c:c:e?c rules which do noc C.:In!orm co 
re:;uit'emen1:s. 

~'-%~7 E!!~-:-:i"~ lJ~tl:S "f !lules. Exc:e?t for ~mersenci 3nd ?ublic: 1tec:Hsicy 
rul.:s • .111 r~.:s ~eC::llne etle-:-:i'/e only .'lfter ~ppr::::l'/.u ~d ~3e .::If .'l 3!l­
day =,eriad steel" filinS. E:ner&enc:y and puOlic: nec:essity rules &t'e 
effec:ti'"e the dace they .'lr .. fUed. 

~'.%!J3 Emel"g~nc:v ~ules. In c:ues of immecli:ace danIel' co public: health. 
a~e!'\.::es may aa.::lpc rules wichouc public: he:srins. Emerlenc:y rules 
~e=me e!!~e-.i·/e when med with the Secretary of State and rem~n in 
ef!ec: for 12!J d:ays. A simi~r emel":enc:y rule m~y noc be adopted within 
to"e same ye.'lr unless re.uans are liven why :he emerlenc:y continues or 
may recur. The agenc:y shall notify affected persons of the emel",enc:y 
rules. 

~'.%!J' P·.Jblic: 'Ie-:essicv Rules. A rule. approved by the attomey &enera1 and 
fiie: ""to" the sec:retAr'Y of state. may become effec:-.i'/e immediace!y or 
wienin less time chan nOl"mal Memakin, requires if the alenc:y files a 
s-:acement indiC.'ltins c:::'~ C::::Inclitians are- me-Co The- Me- wUl be- in 
effeet fOl" 120 days and may be readopted under the same conditions as 
resdoption of emergenc:y rules. The alenc/ is co notify affec:ed persons 
.::If to"le publiC: ne-c:essicy rule. If c:~ncesced, the burden of proof is .:In the 
agenc/ to demonstrate chat rules met criteria for adoption as public: 
nec:essi cy rules. 

-"'.%1:2 (Reser/ed) 
~'.Z!l . Aooro'/al ::::If Rules !)v ,-\t:or"ev Cenel"3.1. Rules musc "e !pprove~ ~y the 

,\:-:ol":,\ey ';:;cne:':u i't'lOl" co tlling WIt.', ;."Ie sec:reury of statc. 
:'.'-::!%.~~3 (:teser/e~) 
~'."!!ll \Vl:~:!ra\V3.1 Ilf ~ules. Rules ma}" be '..,i;,"Idl"a..,n 3.t .'lny time be!::::Ir': ~e 

SQ" J~ ~!!~-::i " ~ :Ja'!e ·,f :t:.ll~s. Ourin-& the runnin& of t."I~ JO~y j2e:i",d 
:,e!.:Ire ~ :-;,10: ;'eC::::lm.:s etfe-::t·/e • .In .'lg-enc/ :n~y asi< fi:ll" .I £1:3y of the 
e!!~-::i"~ :.'lCI: ·)t ;,.: rule !or '~p :0 ';J cUy,. .\f~e:- the t::ll' h.u e!Cpir~~ .:Ir 
i1 VI :!\:::;O .... :I. :~e " ~:'IC:: ·,f :;,e 3~-"!:.l' ;:l-eri"oj !"t:s'~;n~s :,unni"~" 
(:""'1:: 1i'!" .,: it;,lc1 '~oJC ?!"J"c!"!', .,c:J"ce1. Rules I1",C ..!dc'lce1 in 
c:cllnpiUnC:: Wlth ~~'w..,ns oJt ttl'" c:..,apccI" .Ire ',oid. . 
Rc=uir~'!I rtulemakins. Each agenc:y shall .'ldopt rules at pnc:tic:e 
desc:uunl !orm:u and ~form~l ,rac:edures .'lv:iilable. 
?'lbli.: (nsoec-:ion ..,d C;:",vin3 i:lt ..\g~nC"1 Rules. Final Cr:!cn. and 
:l1!-::Slons. .-\~e:tc:;es ,nllSc jlr:l· ... ide ac::::ss to spea!ied aoc:u .. ~e:tcs &ltd may 
et&rl-e a re&S.1nable !e: !or ,roviding doc:umenq, •. 
\tocet rtules i'" ?:'Oc::~ur'! •. The SeC'l!Qry of SQte!osh;Ul :ad::::lpc mocel :-"'es 
at i'roc::~ure .Ippl":I,rl~Ce f~r use by many ~genc:ies. Agenc:i~s m\AS': ~dopc 
as much of :he :nocel .u pl'3c:ciahle or SQce reasons why model is not 
,I"ac:Uoble. 
?'Joli'='ltio'1 Ilf it:.tle,. The seC!"~tary of sete ..,ill ,ub!i£," a ,""onchly 
r:;:s:e: c:anc:e:run& rule,"~kln! and .In olfiQl compiL1tion of rules. 
?~"'e!"s oJ f Sec:eCOlrv of S COlce • t.e;;~1 E!:c-:l of Ccrtific:.uion of' 
~-::n InIS~:3 :~'/e ::oJde ~nd ~~;is::!". t:us jcc:tion allows t.."Ie sc::recary of 
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sute to c:orrect minor errors in reJUbtions ~ long &I the effect is not 
~cered. The text of the compilation and rqiscers i.a the offic:i&1 
c=mpi1adon of resuJacory law in the SC01ce • 

... '.::2 ltec:ard .:If .,.~dn! on PoliCY or Rule Ado"t1"n • FiJin!. This section 
re,;u&l'es 1'011 011 ·/ote.:ln rules .II1d ,aliaes. 

:.-'.2:3 !:lec::~r'1Corv Orden. Affected persons may petitian agency for ruling on 
appuao&llty .:It Sta.tutes. Require~ response is indiated. 

1I-'.2:~ Oee!.:Ll'3torv Judsments. Chancery Courc of :Javidsan C.:Iuncy m~y 
Cle:er!'rune leg:1i 'I~idity and applic:3billty of rules if agency refuses to 
issue ded~~tory order. 

"".2~ ~xoir'1ti.:ln of :tules. AU rules fild a~cer 7/1132 expire June 30 of the 
fOUQIIIlng ye~ unless lezisl:ltion is enaC:::d to de!.~e e:cpir:ltion date. In 
additi.:ln, aU C"4I'ent rules expire ac:carding co a sc:.':edu1.e (awes 12~0·1'" 
expire on 7/1/3'). Sefore expir:1tion, rules .. ill be c:ansidered by 
le,islad',e c:ammine:. A rule summary mUlt be cam pIeced fQr e.en rule 
filed. 

P1I'C 3 Qf :,"e tJAPA is Concested C.ues. These =,rovisions c:a:"\cain the foUQwing: 

:'-'·301 C~nduc:: of Concested Cues. This sec:-.ion deca.i!s the requirements for 
c:~nCluC:!1ng C::Inteste~ ~es. 

4-'·302 !:liscua,1ifiotion and Substitution of Administntive Judges. Hearing 
Of!ic::~ and Agency .\\emoen. Offia~ pres&c1il\, in a contested c:a.se 
may be aisq~fied for a, number of reasons indudlng bias or prejudice. 
Any ~ may iletitian for dlsqua1ifiation and the inc1ividual named must 
anslller petition. Substitutes may be named for di.s4;u&1ifled persons. 

""·303 Se:)ar:ltion of tunc:tions. This sec:-.ion ,i'leS maidons to insure against 
C::IrUlic:: Qf in terese. 

4-'·304 Ex P1rte Communiations. Unless authorized by sutute, offida1s 
ilreSlc1ing in a c:onteste~ c:ue may not discuss any :.sue of the proceeding 
wit.'\ouc providins notic:: and opportunity for J.!l affected persons to 
=,ar~ic:iilate. ~tethod for disclosing ex ~e c:omml:\ic:a.tion is given. 

• &""·3!U Re:)r"sentadon. A party may participate in the huring in person or!)y an 
aut.'-Jrlzed re;:tresent01ti',e. 

11-'·306 ?:,,~"eari"g C.:Infe:"'!!'!c:es. This ~c::io" gi'la autho:'~ty for c:onfe~nc:es and 
lis;s 1 tems Mnic:."1 "71oil' be ,=onsidel"ed. 

~'·307 ~.:It~,:~ of Hesri:1S. AU ~al'ticH shall ')e si',e!'! :1otic:~ for lt~ing of 
contes.ed C:~~. :"ist of iterns [.:II' inC:!usion in neti:: is ziven. 

&...'·3::;3 ?Iudi"g', ~riefs, ",toti""s. Ser/ic::. AU j)&rties ;~IV,! full opportunity = 
! ;I: ,ie~,jin~', ·n.:lUOI\.1, '!:c:. 

:'·'·30' ~e:~IJlt. If =,ar:y fouls to) oit:l!..,d. i'Nc:e,:~n3s m~y lle ldl.:lurn~ ~r 
c:ondl.lc::ed without partici;:tadon 01 PU"tY. ?In"i may petition tQ ha..,. 
defawt set aside. 

""·310 Inter/ention. Petitions f.:ll' inter/ention are diseussed in "this section. 
""·311 Ois~ve~ • Suboo~. This section Shes information rqardin& 

s~poen&.S. 

'-'·31:! Procedure of He~rins" A des~iption ot Cte c:or:duc: of the heuin& is 
liven. 

4-'·313 Rules of E'/idenc:e •. 'ffid3Vics • Offidal Node:. This section "c:ont:l.ins 
r~l"ements c:anc:ernins aifids'/its :ina nQtic:e = the opposinS -patty of 
at!idsvics. OpportuniCy to c:ontest or r~uC !:leu .:II" material noti~ musc 
)e Jive:'!. 

4-'·31~ Fi"~1 Or~er - t:'liti.:l1 Or1er. An initi:ll or flnu or.ter must ""dude 
c:onc:!'.ISlons ot !alii ana :indin~ of fact. 
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Review of Inidal Order. An .seney ~ r"e'lie_ the ini~ order unless 
StaNte prohibiu. AcencY may dele&ate r"e'lie-. Peddon for appeal must 
be filed wimin 10 days.. 
Stay. Within 7 cbys of entry, a party may peddon for U:lY of 
errectiVe:1ess of order. 
~e~nsidention. Wimin 10 days of entry, any party may ask for 
recol\Slder~ aon of .1 final or ini d&! order. 
E!fe~i',~ess of Ne'" Order. Unless otherwise spec:ifi~ an order 
becomes ett~.1ve upon enuy. 
~. Asenc:y shall malncain records olf contested cues for at le.1n 3 
ye.lC'S. 
ilroce.edin!s .~ f!ec:tin! T.icmses. The exisdn& Uc~nse does not expire undl 
the &p!'Uauon hAS tlHn finally determined and the appeal period has 
elapsed. 
Administr~d'/e Procedures Division - Dudes. This sealon describes me 
func:uon ot me .-\dmuustr.l.tive ilrocedures clvision. 
!udic'.1 Reo/ie·". This section desc:iba aalons or ruUnss subject to 
ludia&! re"Lew and ,i"es a dmetable of ac:Uons. 
Aooe.Is to Cour.: of Aooeals. PatUes may obtain a review of final 
lud&ment of chanc:ery court in me Court of Appeals of Tennessee.. 

State Effeaive Rule Disc: ,to 
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'tUl.ES 
OF 

TENNESSEE DEPARTMENT OF HEALTH AND !~lRONMENT 
8UREAU OF ENVIRONMENT 

121',)0-l-11-.0 1 
121J~-l-11-.02 
1 ~'l'-l-ll-.O:J 
12fJ!)-l-1l-.O-

120!)-l-1l-~ 1 

OlVL~ION OF AIR POLLUTION CONTROt. 

CHAPTER 12'!10-l-11 
H. .. ZAROOUS AUt CONTAMINANTS 

General 
Asbescos 
8erylUum 
Mercury 

TA8LE OF CONTENTS 

CENERAL 

Vinyl ChlOC'ide 

(1) Haurdous air -:;,nta.11inanC1 are any air c:onta.ninane'l ·"'hic:h may c:ause, or 
cantribute ta, an inc:rease in serious irreversible ar inc:alMcitatins reversibl-= 
illnes~ and has been so desisnaef!d .,y the ~O&rd. The Board shall, froln time 
ta time, aleer publiC: hearins. designate adtiitional ~urdous tlir 
conu.ninanu. The following are hereby designaeed hazardous air 
c:ancaminancss 

Ca) Asbestos 

(b) Beryllium 

ec:) \4erc:ury 

Cd) Vinyl C!tloride 

(21,. The lOurees owered by emission s=andards in this Chapter are still su!lject 
to 0111 pro-"isions in the oU'ler dwpten of U'Ie Tennessee Air ~olJution Concrol 
Re&u1ations. 

. (1) Permit and information r-=quirelnencs. 

Ca) Any per'SI)n c:on.truc:t1ns or mocfifyin& an air -:ontaminant ~rc:e dwt 
is subject to an emission standard in this Owpter must obtain ~ 
c:onst:uc:tion permit ., ouclin-=d in Ryle 1 ~!)-l-9-.~)l. For U'le-se 
~s. the Tec:hnic:a1 Secretary cannot Ir""t a waiver under 
SYbpansraph (J)(a) of said Rule. . 

(tJ) . Any person planninc to c:oMCq,lc:t or modifl .a IOUree of huardou. air 
concamin&nts stW1 file with the Technical Secretary. follow"" C"\I: 
time frame oudinotd in ayre 1200-3..,-.,:)1 ... fril:ient infOC'lMtion to 
aUow ..,alYadon of the · air pollution potent1a1 of U'Ie IOUf'Ce. This 
informaddtl thal1 tM -..bmitteol on forms prOtided by 1M TedInlcA1 
Secretary and AS • minimum S'\aU inc:1udes 
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1. Name and address ~f owner or operator; 

2. Location of the 1OUI'Ce; 

1. :-.Iacure, size, desic'" aperatlnc desic" c:apacity, and method of 
operation of the sourc:e; 

,. Identific:atlon of the haurdous air contaminant; 

,. Total weiCht of hazardous air conta.ninant ~Ieased !)er day, 
per .nonth, and per yeM o"er me I&lt 12 .non\t\s preceedins 
the date of the report; 

6. Period or periods of operation; 

7. Composition of the hazard""s air conc..ninant; 

I. Temperacure and Inoiscure c:oncent of the air or sas str-..·n in, 
'Mhic:h me hazMdous .. ir .:onta.ninant is c:ontail1ed; 

9. Charac:teriucion uf the variability of hUMdous ilir 
o::ontamirwnc release witl respecc co r.ue, c:o'np."ition, and 
physical c:harac:teristic:s; 

11). HeiShc, .,eloc:ity, and direction of air or Kas struln at ch'! 
point lIIhere rele.sefi to the Ulnusphere; 

11. .\ description of tle c:ontrol equipment for each emission 
point. 

(I) Primary c:ontr>ll devic:e{s) for eac:!\ hazardous pollutant. 

(ii) C;econdary c:ontrol devic:e(s) for eac:h hazard""s 
PQlIutant. 

(iii) Estimated contr.,l efficiency (percend for eac:h c:oner·,l 
devic:e. 

12. Identify eac:h point of emission fot eac:h huardtlUs "ir 
contaminant. 

13. Such other inforrn&tion u may be tpeCific:a11y requntetf by the 
TechniQI Secrenry. 

(c) The Mmer ot operatar ·~f one Of' more toun:eS, oJf h.uardous air 
COftCMt ..... u -.au. ,.jthin 9'l !bys llleer notification by the TechniC:ll 
Secrec.ry, Mfllit to the Tec:hn~l ~ ... .rec.ry the informati,,,, 
outlined in ~ts 1 throuSh l'l of subp.&c:acrap. ... (b) .&boote. 

(dJ Any owner « operaCOt' ·Jf .& sourr.e ..tUc:h ~ ~ initial stlnUp after 
the effective dale of ~ standard prac:ribed under dtis dwp1ler AlII 
fum1sh wriUlen noelfie: "inti to the T ec:hnic.a1 Secntc.&ry .. foi'lowsa 



(e) 

(d 

(tI) 
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1. " notification of the antici~ted date of initwl startup of d,e 
SOOJree noC more than &!J AYs nor la, than )I) prior to such 
date. 

2. A notificttion of the aeN&1 d.lte of initio\1 startup of the 
SOOArce within" days .. fter such date. 

~inety (91) days after the effer.tiv~ date of a"y ~missi"" stiln~rd in 
Chis Chapter, me o..,,,er at' o)~erator of .. sourr:e to which m-= standard 
applies in existence or 'Jnder <:onsU'Uction on the effectiv~ date of 
me standard s,",aU su!).nit Che in for. nation CNtlined in parts I through 
12 in subparagraph (b) above. .\long with Chis package of 
inlor.nation, the owner or \)peratOf' s\;all sul).nit .. scatement .s to 
whether he can comply with the stoL'~nis prev:ribed in mis Chap~er 
wichin ninety (90) ~ys of the said effective ct.'e. 

Chan;es in the informati.,,, pro#ided under subparagraphs (b), (c), 
and/or (e) ""all be provided by che source to me Technical Ser.ret~ry . 
within 1Q days after such change, except chat if c"anges will r'!sult 
from rnOtfificacion of the sour<:". as defined in Chapter 1200-1-l, then 
the pro#isions in subpar3graph~ (01) and (b) of this p.lt'agraph apply. 

The owner O)t' operator Ilf any air concaminant source not previously 
required to have a ~ermit (operating and/or construction) by the 
provisions of Chapter 1200-1-9 must do so within ~O days afeer one of 
me sooJrces' eminions hOls been designated ~y the Board as a 
haurdous air <:Oftu.ninanc. 

Emission tests and monico,.ing. 

I. Within sixty (61)) days OIfter .chieving the .nuimu." production 
rate at ..,hic:h che ne"" or .nociified hazardous .. ir cantamin.1nt 
SolUrc.: will "e operated, but not later ch.n 1&0 days afe~r 
initi·ll startup uf such 'iOurce and at such oth~r tilnes as may 
be require.j I)y the Te-:hnicaJ SecreC4ry, che owner or operator 
of such facility shaU cunduct perforrnance test{s) and fumls." 
the Technical Secre C4ry a wrl teen report of che results Ilf such 
perfor~e test{s). 

2. Performance tests shall ,,~ conducted and data reduced in 
accorct.nce ..,ittl the reference test ,nethocis and procedures 
concained in each applic~le rule unless the Technic:., 
Secretsry: 

(i) Specifies or "pproves the use of a reference .nethotJ 
wicti minor changes i.n.Jnettlodolozy, 

(ii) -\pproves the use of an equivalent method, 

(iii) Appro.res the use of "" al~tl"e "Mthod. Ute results 
of .t1ich .re detef'mined til be ~re 1« ~lUti~ 
whether a specific source is in co.npliance. 

1 
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,. Perform&nCe telts Ihall be c:onduc:1Ied under such conditions as 
1he Technical Secretary shall specify ~ plant operator bued 
on representative lMrforrnance of Ihe affected faci1itt. The 
owner or oper.~r shall make .'Iailable to 1he Technical 
Secretary such reccwds u ,nay be necesary to derer,nine 1he 
c:ondiUonI of the perforrnanc:e IeSts. Operations durinl 
periods of starN!', shutdown, and malfunction shall n:)t 
constiNre represcnt.ltiye conditions of performance testS 
unless o1herwise specified in 1he ~liable standatd. 

,. The owner or operator of an affected fac:iHtl shall ~rCNide the 
Technial Secretary ten (10) "Y. ;triM nocicw of ~ 
performance test tl) ..,ford the Tedlnic.l' Secrerary the 
opportunicy to haye an ubserver preJeftt. 0 

,. The owner or "IMratl)r of an affected fac:i1itt shall prcwide, or 
c:ause to be prOVided, perfor"~"c:e restinl fac:ilities 011 follow~ 

(j) S.amplinl portS .1dequate fl)r test .nelholU .appliC:3ble to 
such fac:i1icy. 

(ii) ~afe sampling p1.adorm(s). 

(Iii) Sate ac:cess to sa!11plinl p1.atform(s). 

(tv) Utilities for Sol.nplin, and restinl equipment. 

Authoricy; T.c:.A. Sec:tlon '3-Z'-10' and '-~2Q2. "d.ninutr;&tive Hutory. 
Orilin.al Rule c:ertified June 7. "7'. Amended effectiv-. Februuy '. "77. 
Amended effective June 1&, 1971. 

1200-3-11 • .QZ ASBESTOS 

Definitions. Terns used in this r.de not defined herein shall ""ve the 
meanin'liven to 1hem in CMpter I~O-l-Z. 

(al -Asbestos· means .ac:tinolite, amosite, ."thophyIUte, c:tuytotile, 
croc:idoUte, tremoUte. 

(b) -Asbes. m.atlef'&.J" means ~tos or any materiAl c:oncaininc 
.-.bestOl. 

(d "'Particulate ...... nateriaJ" means ranely divided putieles of 
asbestDI.nahWi.aL 

(d) -Asbestos tailinls" means any soUd wU1lt pt'Oduc:t of asbestos .nininl 
°or mUUna operations wtUc:h c:ontain .-.bestos. 

(e) "'Outside Ai,. means 11M Air olUUide buUdlnss and suucues. 0 

(0 "Visible emilsions" means .any emilsions which are "dually ·ietleCtable 
without Ihe &id of insuulnenu and whic:h contain puticulate .ul)estol 
Ina tlef'i.aL 

• 

021.02.4 
9/l/EB 



m 

(m) 

(n) 

(0) 

Cp) 

(q) 

(r) 

Tennessee 

"Albescos mill'" means ~y facility enSa,ed In che conversion or ."1 
il1ter'nediate step in Ihe con.,ersion of .sbestos ore inco commercial 
albesCUs. OoJuid<! stot·,se ~f asbesCUs materi.ls is not considered a 
;lut of MlCh facility. 

"Commerc:i.&1 asbesws" .neans ~y variety of .mescos wtlich is 
Pf'oduCeO by excractins.abesws (rOtA .sOflto)S ot'!. 

"\1anufat.:Nrinz" .neans che combinin, of co.nmercial asbescos, 01' in 
Che ca'le of Wo.,en friction ,roducts the combinins of tutiles 
conc.1inins co,n,nerci.lI aSo"est.,s, with any other rnaterial(s), includinz 
co,nlnercial ~sbesto50 and the processins of Chis combination into .. 
product as sp«ified in subpar;asraph (2Xc) of this Rule. 

"Demolition" means the wredcinS or talci", OUf of ..,. loa~p IN tine 
structural me.nber and any related removin, or scrippins of fti.dJ1e 
;asbescos Inaterials. 

"Fr~le &Sbescos ",aterial" .neans any material Chat COf'c..i1\l more 
than one percent as!)escos by weiSM and that can be crumf)ee.t. 
pulverized, or r:duced to powder, wtten dry, by hand pressure. 

"Cont",1 device amesto)s ""ast'~" ,neans any asbesros-containins w;aste 
,naterial th4t is collected in a ;lollution control device. 

"Renovation" ,"eans the removins or sttippins of friable asbesros 
.naterial used to insulate or fireproof any pipe, duct, boil~, tanle, 
reiACCOr, turbine, furnace, or str-JCNral t"ember. a;,erations in 'Mhich 
load-wpportins structural .ne nl)ers ue wrecked at' taken out are 
eccluded. 

"Planned renovation" .neans .1 renovation operlltion, at' a number of 
such oper;ations, in IIIhich the atnount of friable as~tos 'naterial 
that 111m I)e removed or sUipped lIIithin a given period of time can be 
predicted. Operations that are individu.1l1y non-scheduled ;are 
included, provided a number I)f such operatiO<1s c;an be predicted to 
occur durins a given ;7eriod .,1 titne bASed on operating experience. 

"Emersenc:y ret~ation" means a renovation operation that r~lts 
from a sudden, unexpected event, snct is not s planned renovation. 
Opendons necessiuWd lay nonoof'OUUne failures I)f equipment .Ire 
incluOecL 

"Adequately wetted" means suffit:iently mixed or coated .nU\ water 
or an aqueous solution to prevent dust ernissions. 

'"R.emovtnz" "eans talcin, out friiAble asOestus materi~ls used to 
insulaee or fireproof any pipe. duc:t, boiler, tanIc. reACtor, turbine. 
(U~. or structural .ne:nber froln~ buildin,. Str".lCUire. faeilltt. 
or inswwtion. 

"Strq,pin," !'Mans tlkin& off of 'rWble &tbesco, m.tet'Lals .~d (or 
insulation or fireproofin, 01 ~y pipe. duct, 1)0""'-, ra", reactor, 
turbine. fumace. or structural ,nember. 

, 
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(s) '"Fabl1catins- means any processi", of a manuf&C1Ured product 
concainins c:ommercial asbestos, with the exc:eption of proc:essins at 
temporary sites for the c:onstruc:tion or rescoration of buildi",s, 
structur'!l" fac:ilities, or installations. 

(c) "Inactive waste dilPOMl site" ,neans .My disposal site or portion 
thereof where additionOlI olsbestos-concaining ...,aste ·naterial will not 
be deposited and where " ... e surfac:e is not disturbed by vehic:uiar 
traffic:. 

(u) "Ac:tive waste disposal site" Ineans any disposal site other than aft 

inactiye site. 

(v) "Roadways- means surfac:es on which motor vehic:les tnvel inc:lucfinS, 
but not Umited to, hishways, roads, streets, panelng areas, and 
dri.,eways. 

(w) -Asbestos-containins waste 'naterials" means .1ny waste whic:h 
c:ontains c:o.ftrnerc:ial asl:tescos and is generated by a source subject to 
the prOVisions of this rule, inc:luding asbestos mill tailing, c:ontroll 
devic:e auestos waste, friable asbestos ...,aste In.ateri.1l, and bags or 
c:ontainers that pr~iously r.ont.lined c:ommerc:ial as!:JeSCUi. 

(2) I!mission Standard for Asbestos 

(a) Asbestos ;nUIs: Tltere shall I)e no .,isible emissions to me outsid<! air 
from any as,",estos .nUI e'lr..,pt .lS provided in subparagraph (0 of t:li1 
p.aragraph. 

(b) Roadways: The surfac:ins of r04dways with .1sbeslDS cailin, or with 
ubestos-concainins woUte that is generah!'d I)y any ~e subject w 
subparagraphs (c:), (d), (e), and (h) of tNS Rule j, ;:»r""lbice-t, "apt 
for te.nporary roadwllys on an .1rea of aDeSCOS ore deposits. The 
dispositiOl'l of asbestos tailing or asbestos<onuining waste .,n 
roadways cOOlered ...,ith snow or ic:e is c:onsidel'f!d "",rfac:ing". 

(c:) Manufac:turinss There sh.lUI)e no visible e",issions Co the outside air, 
exc:ept as provided in subp.nagraph CO of this paragraph, from .vty of 
the following operations if they use C:Olnrnerc:ial asbestos or ff'Oln.MY 
buiJdinl or Sttvc:1Ure in Whkh suc:h operations are c:onducted. 

1. The :nanu.fac:ture of c:lodl. c:ord, wides, "binI- tape, c.inc, 
rope, Ihn!a&d. ,~ ... rowi'W. ''''' or ONr c::ctile Mteri,l~ 

2. The manufac1ure CJf c:e,nent produc:u. 

1. The manu~ture of fi~roo[jns and insulatin, materials. 

•• The manuf.v.ture of friction produc:ts. 

1. The manufv.ture of paper, mill»oard, and felt. 

6. rM !n&nUfac:1we of floor tile. 
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7. The rMnUfacture of p&inu. coaungs, cauDcs, .adhesives, 
sealant'-

3. Tt\e :n.nutlt:ture of plastics and rubber .nate,.ials. 

,. The manufacture of chlorine. 

Ill. The manufacture of shotgun shells. 

II. The manufacture of asphalt concrete. 

(d) Demoliti.".. and renovadun: T~e require.nents"f this parasraph shall 
apply to any owner or operator of a de'n"lition or reno".tion 
operation who intends to demolis.'1 any institutinnal, t:o."merci.&l, or 
industriAl buildins (including 4pO&tt.neftt buildings having more ctw" 
four dwellin& unics), structure, facility, instalbtion, or portiun 
thereof ..,hich contains any pipe, duct, boiler, canle, reactor, turbine, 
fumace, or structural .ne.11ber that is insulated or fireproofed with 
friable as!:lestos ,naterial, elCcept as provided in ,art (d) I. of this 
paragraph; or who intends to renovate any institrJtiotlal, co."mercial, 
Or industt'ial I)'Jildins, structure, facility, installation, or portion 
thereof where more th.ln 30 me reI's (a.. 26f) feet) .,f p~ \nsulat'e<:l IX 

fireproofed ..,im friable as',es"" ,nateriAl .Me Stripped« re_ed. 01' 

rnore th.In " square 'netet'S (ea. I~" square feet) of fnable .s1bes,," 
.naterial used to insulate or fire proof any duct, I)oil~r, canle, reactor, 
turbine, f'Jr"".:e, or structural 'nel11ber are stripped or re.noved. 

I. 

(ii) 

The owner or operator of a demolitiO!'l operation is 
exempted from the requirelnents of this paragraph 
provided, (I) the amount of friable asbestos material in 
the building or p'lrtion thereof to be de.nolished is less 
than SO mete", (ea. 2~f) feed used to insulate pipes, Vld 
less than" square rneters (ca. IljtJ square feet) used to 
insulate or firo!proof any duct, hoiler, cank, reactor, 
turbine, fumace, or structural Ine'n'ler, and (2) the 
notification requ~e,nenu of ~t (d) ~. UiJ Me ·net. 

"'ritten notification shaH 1M ;IOSflntlriced Of' de1iYerecf CD. 
the Technical Seeretary at le.olSt 2~ days prior to 
co,nmencement of demolition and shall i:,clude the 
inlor,nation required by part (d) '2. of this paragraph, 
..,ith the exceptiun of the informati.,., required by 
SUbparts (d) '2. (iii), (vi), ('1m, (viii), and (ix), shall state 
the meuured or estioMted amount of friable ubestos 
Inaterial used for insulation and fireproofing which is 
present. Techniques of esti,"'ation shalll)e elCplained. 

2. Written notice of iftrenc to de,ftOlistl ~ renovate snail ". pr0-
vided to the Tedlnic:al Secretary )1 the owner or operator of 
1:he dcmoUtion or renovation apet'lltion. Such notice shall be 
postmartced or deUvered to 1:he Technical Secretary at least to 
days prior to commence,nent of renovation. Sue" notice snall 
include the fo~lowin, infof'nation. 

7 
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(i) Name of owner or operacor. 

(li) Address of owner or operator. 

(iii) Description of che buildins. stNClUre. facility. or 
insClllation co be de,nolished ~r renovated. includins 
che size, ase. and prior use of che str:Jcture, and ch~ 
approJdmate a,nount of friable as~estos Inaterial used 
for insulation and fireprooflns. 

(iv) Address or l.xation of che build ins. structure, fa,=i1ity, 
or installation. 

('I) Schedulefj sartins and completion dates 01 demolition 
or renovation. 

(vi) Nature of planned demolition Ilr renovation and 
metteod(s) to be e.nployed. 

('Iii) Procedures tl) :'e elnployed to Ineet ~~ require.nenu .,f 
chis subpara,raph and subparagrai)h (j) of this 
;Jarasraph. 

(viii) The na'"e and ~ddress or location of the waste dispoSolI 
site where friable as;,estos """ste ,.,ill ';)e dep-,sited. 

(be) Na,,,e, title, "nd autho,rity of the State .,r local 
sovern,nental represenuti'/e who h.u ordered .1 
demolitiO!1 which is subject to p.at't (d) 6. of this 
parasraph. 

For purposes of deter,,,inins whecher a planned 
renovation operation constitutes a renovation within 
the meanins of chis parasraph, the amount of friable 
.uIlescos Inaterial to be removed or stripped shall be: 

L For planned renovatins operations Ur/olvins 
indivict,wly nonscheduled operations, the 
addiu',e al"ount of friable asbestos'lnaterial Nt 
can be predicted ..,ill be relnoved .,r stripped .tt .1 
source over the maJdmu," period of time for 
'lINch • prediction can be tnade. The :»eti.xt 
Ih&LI f)e not less !han JQ clays and not loncer chan 
one ye .... 

IL For each planned renewatins operation not 
covered !)y item (d) 3. (i) (I), che total •• nount "f 
friable asbestos material Nt c:an be predicte.1 
will be removed or stripped at" toUtce. 

Gi) For purposes of deter."ini"l whether an elMl'SeftCy 
renewatinS operation constitutes a reno"ation within 
GMt lnan"" Cl!f this ~t, the amaunt of friable 
easlxstos rnat.erY1 to be removed oM stripped ~, be me 
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cocal a.nount of friable ubesw, Inater~1 U\lC will t,e 
re.nooted or stripped &s a reSidt of the tudden, 
unexpected event U\lt necessit.u~t:I tI'Ie renovation. 

*. The following procedures shAll ~ USCfJ to prevent e.nissions of 
~artic:ulate as'lestos .naterial to outside -Air: 

(i) Friable asbestos .naterials used to insulate or firepro)Of 
any pipe. duct, ~iJ~r, cank. reactor, turbine, furnace. 
or structural 'nember, "'\all ~ removed frOtn any 
!)YUding. structure, or facilicy or inst:lliation subject to 
this paragraph. Such removal shall occur before 
wredeing or dis'nantli"l of any other portion of such 
buildln" stf'JCcure. facility, or installation that would 
break up the friable a':xstos 'naterials and before 
wredcin, or dislnanding of any portion of such lMIildin&, 
stNCture, facility, or inscalhuion that would precfucfe 
access to such ,naterials for subsequent re novaL 
Removal of friable as'lest;,s lI\aterws used f'lr 
insulation or fireproofing of any pipe, duct, or 
structural me·nl)ers which are encased in concrete or 
other si.nilar structural rnaterioll is not r~quireo:l prior to 
de'nolition, but ~ch .nateri.ll sh.111 be adequately 
weUed whenever exposed during de.nolition. 

(jj) Friable &sbest.,~ :naterials useCi to insulate or fireeproof 
pipes. ducts, boilers, canks, real!tor" turbines, furnace" 
or stNCcural rnelnbers shall IJ: .dequatel, weUt:cl 
during sU'ippins, elCcept as provided in subparts (d) *. 
(iv), (v;), or (vii) of this paragraph. 

(iii) Pipes, ducts. boilers, canks, re.ctors, turbines, 
furnaces. or struc:tural ,"embers that are insulated or 
fire-proofed with friable asbestos :naterials may be 
taken out of any building. structure. facility, or 
installation subject co this paragraph as units or in 
le(:tions provided the friable as)eStos Inaterials elCposed 
durin, cuning or disjointing are adequately wetted 
during the cutei", or clisjointin, o~r .. tion. Such units 
shAll ""t be dropped or thrown to the ground, but shAll 
be evefully lowered to ,round lev'!:L 

(i-,) The sU'ipping of friable ubest.)s .nateri&1 used CD 
insulate or fir~f any pq,e, duct, boikr, t:aM. 
re\Ctof, turt2ine. furnace, Of' struCtural tne.nber that 
~ ~ rem~ as a unit Ot' in sections as provided in 
subp&n (d) It. (iii) of this paragraph shAll be ~rformed 
in accordance with subpart (d) $. eli) of this paragraph. 
Ra01er than comply with the wettins require.nenu. _ 
Ioc&1 elChaust ventilation and collection system ~y "e 
used fo pc'event emissions JO the outside air. Such -local 
elChausf ventiwtion systems Nil b4! desisned &nd 
operated to capture the asbestos !)4rtic:ulale 'nAt1ler 
produced by the sU'ippin& of friable u')escos ,nateriaL 
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There shall ~ no vls~le emissions co the ou~side all' 
from IUCh local e1lhaus~ "e'1CiI;ation and coUectlotl 
Sflte.nl e1lcep~ as provided in subpar.lgraph (0 of the 
paragraph. 

(v) All frlabl!! .lsbeSfOOC .Nter~ls chat !\.ave been removed 
or stripped ""all be adequately .vetted co ensure th.u 
such materials re nain wet during all ro!:naining stages 
of de'nolicion ~r renovation and related hanttlin~ 
opera dons. Such materials ,,"all nlt be dropped or 
thrown to the ;lround or a lo.ver floor. Such .nilterials 
Nt have '>een re:'11oved or stripped more tI'un '0 feet 
'-'ove ,round level, e"cept chose .naterials removed a, 
uni~s "1' in sec:~ions, shaU l)e tr""lported to the ground 
v~ dust-tight chutes or c~nc.aine"" 

(',i) Except as spec:ifi"d below, the wenir1s ~ts ~ 
this sub,ut .lre 51,spended when ~ ~ ~oIf1,," at _ 
point of wetting is below 1J0C (320F7. When fria"le 
as!)estos ",at~i.d:l otre not ..,ened due to freezing tem­
perarures, 5I1,=h ,"aterials on pipes, d',cn, ~oiler" ranks, 
reacton, turnines, furnaces, Ill' strur.rutal .ne'n')e" 
shall, to the rnaximu'T1 extent pllnible, !)e re-noved as 
units or in sections prior to ..,rec:lcing. In no C011e ,,",111 
the require.nenu Ilf su!)parts (tt)4.(i,,) or (d)4.(',' f)e 
suspended due til freezing te.nperatur.,,. 

(vii) For renovation operation" IO'=~I exhaust ve!\tU.ttian 5nd 
collection 'f,te,ns ttYy !)e u~, instead of wetting .IS 
specified in suhp .. rt (d) 4. (iiJ. to pre/ent elnissions of 
particul.ue olS.'lo!ltoS .niAterial to outside air wn~ 
da.nage tu equip,"ent resulting fr".n the wetd"l would 
be una"oidable. Upon req'"es~ and supply of adequate 
informatilM, the Technical ~ecrec.ary .viii t!~ter.nine 
whether da.nage to equip,nent re,.,lting from wettin: to 
comply with the prcwisions of this su"part ..,ould '" 
unavoidable. Such local exha"st ventil"tiOt1 ,yste.ns 
shall be designed and operated to .:.tprure the ,u:'estus 
particulate matter produced !)y the sttiilping and 
""11ov&1 of frWble asbestos Inateri .. L T"ere shall h: no 
"isible emissions co the outside .&ir from such local 
exh&ust ventiLation and colleetion systelns, ~cept as 
pC'owided in lIJbpara,rapI1 (f) of this Nle. 

('/iii) The owner ~r operator of an existin, source co which 
this sub;).lr~ is applied s!'I.1Il provide the ~tine"t 
informadnn _ithin 'IJ days. 

,. Sources subject OJ this w!)par:lgraph .re nempeed frorn the 
require.neftcs of p&r~,raph (l) under Ceneral Provisions of this 
Qap~.. . 

6. The demolition of 01 huilding, "Ncture, f.tt:i1ity. or 
instillLatlon. pursuant ~o an order of .an olUNri£ed 

II) 
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representatwe, of & State or local &oVern!nefttal qency, 
issued because that I)uUdln& is structurally unsound and in 
doln&er of irnminent col~se is .II.,npt lrol,ft ~II "'Jt th: 
following require.nents af subparagraph It. (d) of this Rule: 

(j) Tn. notificstion require,nents Sj)eCified by part (d) C!. 
of this pva,rapt\; 

OJ) Tbe requir~'nents on stripping of friable asbestols 
.naterials from previously re,noved ~nits or sec:tion .u 
~ified in wbpart (d) It. (-Ii) of this paragraph; 

(iii) The weuin&, 4S ~ifled by (d) It. (.,) of this paragraph, 
of friable •• !)estos .naterials that have been removed or 
stripped; 

(i.,) The portion of the structure being demollshed aNt 
contains friable a»eltos Inaterials shaU be ~~y 
wette~ during the wrecking operation. 

Ce) Spraying: There shall "e no visible eonissions to the outside air fro,n 
the spr.:ly-on application of Inaterials conuining "ncH'e th.In I ,err.ent 
asbestos, on a dry weight basis, :11ed to insulate or lireprr)Of 
equipment and ,nachinery, ellcept as provided in subparagraph (f) of 
this paragraph. Spray-on ·n.uerials used to insulate or [ireprr)Of 
buildi"g" structures, pip~s. and conduits shall contain less than I 
percent asbestos on a dry weight basis. 

I. .~ources subject to this parasraph uc exempt fro.'ft the 
require.nents of parasraph (3), General Prowisions, of this 
Chapter. 

2. "ny owner or operator ''''''0 intends to spr.ly asbestos ,naterials 
which conwn more than I percent a~estos on dry weight 
basis to insulate or fireproof equipment olnd machinery 1hall 
report such intention to the Technical Ser.retary at least 20 
days prior to the commencement of ttH: spraying operation. 
Such report shall include the following infor'nation: 

(ii) o\ddress:)1 Ollffter oN' operator. 

(iii) Location of spr.ayin& operation. 

(i'/) Procedure to :,e followed to ,neet the require,nents of 
this rule. 

R&ther dwI meet the no-tisible emission require.nenu as specified 
by tub~r.&raphs (a), (c), Cd), (e), €h), (i), and (1c), an owner or operaCiOr 
rnay elect to use the me mods specifj~ by subpar.sraph 'Cb) to clean 
elllusions containin, ~articulate as!)estos material before such 
•• nusion ~sc.ape to or an: "ented to the outsid-. air. 

II 
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Where the pretenCe of uncombined water is che .,1. N..". for 
failure CO lneet the no-lisible emission requitefnent of IUbparasrapl1s 
(Al, (c), Cd), Ce), (h), m, or Od of Chis parasraph, such failure shall not 
be a "iolation of such emission requirements. 

Fabricatins: TheN shall "e no "isible emissions co the outside air, 
except ,11 provided in subp.lr3graph Cf) of this paragraph from any of 
the follo..,ing operations if they usc c:ommerc:ial asbescos or fro.n any 
buildins or struc:ture in ..,hic:h such operations are conducted. 

1. The fabric:ation of ce.nent building products. 

%. The fabric:atlon of friction producu., elCc:ept Chose ~rationl 
dwt primarily insull .1sbestos friction· ,naterioals on motor 
,,-"ieles. 

1. The fabrication of cement or siliate hoard for vendlad.", 
hoodS; ovens; electrical panels; IaIJOracory f.uniCtJre; 
bulkheads, partitions, 3ftd c:eilinss for ;narine c:onnr.lc:tion; and 
flo.., c:oncrol d."ices for the .nolten Iftetal industry. 

(I) Insula tinS: ~dolded insulating materials ·..,hic:h ue frLable af~r 
dryinS, installed .her February '. "77. shelll contain no c:om .. ,en:i .. 1 
asbestos. The provisions of this subparagraph do not olpply to 
insulating ,"aterial which is spray applied: such .naterials are 
regulated under subparagraph Ce). 

m Wute disposal ' for :-nanufaC:CW'ing. fabricating, demolition. reno­
"lotion, and spray in, operations: The owner or operacor of any source 
c:cwered under che provisi~s of subparagraphs Cc:). Cd). (e), or (h) of 
this .,.,agraph shall meet the followins standards; 

1. There snail ". no visL.,le emissions to the outsid'! ~r. napt u 
provided in part (j) 1. of this paragraph. duri", d\e collection, 
processinG. includins incineration. padcagins. cransportins, or 
depolSidon 01 any asbestos c:onwnins ..,.lSte 'nacerial ..mic:h is 
lenera ted by such a sourc:e. . 

2. All .tsbescos-conuininl waste lnaterials shall be deposited .t 
..,ute disposal sites ..mich are operaced in~ • ..,ith the 
provisions of par_srolph C,). 

l. Rather dwn meet th~ requirement of patt (j) I. of this 
.,.,asraph, an owner or operator may elect to. use eiCher of the 
disposal methods specified subpart en 3. Ci) and (ii) of this pan 
Of' an alternative disposal lnethod which has received prbr 
.Approval by che Technic:a1 SecreQty: 

(I) Treacment of asbestos containin& waste material 1Irith 
water. 

m Control dftoice ..... .... shall M 
IhorouChly .... d with water into a slurry and 
ocher asbesws c:ont:.lini"l wu. lnaterial shall.,., 

12 
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.ldequ&tely wetted. Tt,ere shall be no .,isL'll. 
emissions to the Ol.Itside .ir from the eollection, 
-nillinS. and wenil1, opera dons, e<c:ept as 
prO'lided in subparagraph (0 of chis para&rap'" 

(to ,",fter wenin&. all ;a~stos c:oncainins waste 
.nateri." "'all J,e sealed into le~-ti,:'t 
o:onuinen while wet. a"d suc:h c:oncainers shall 
be dep.l,ited at waste disposal sites ..,hic:h are 
operated in ac:c:ordanc:e with che prO'lisions of 
parasraph U). 

(t1O rhe c:oncail1ers specifi<M under ite:n (j) 3. (j) (tl) 
of this ~rasraph ~I J,e'labclecl wi~ a wanUftc 
label thAt scatesa 

CAUTION 

Contains .\mestos 
,~"oid Openin, or Breakin, Container 

Breathins .s.!best"s is liaurdOl.ls 
to Your Health 

,'lteMati',ely. warnins !;abel, spec:ified by Oc:c:upationaJ 
Safety and Health Standards "l the OepMtlnent of 
Labor, Oc:c:upational Safety and Health .\dminist,.uion 
(OSHA) under ~ CFR "10-93a(2) (ii) may be used. 

(ii) Proc:essin3 of asbestos <:ontainin, ..,aste material int:) 
non-friable forlns: 

(t) AU asbestlls c:ontainin, waste material shall M 
for· ned into non-friable p~lIcts or "ther shapes 
clnd deposited at wutc disposal sites whic:h are 
operated in ac:c:orc1anc:e with the pro.,isions of 
par3sraph U). 

(to There Nil J,e no .,isible e'1\issions to the IlUtside 
..lir from the c:ollection and proc:essins of 
ubestos c:ontainins waste material, eltCept as 
speci fied in ~ra&raph (0 of this parasraph. 

t. For the purp"se of this subpara&raph, the te,.rn all asbestos 
conta.lninl ..,aste .nateti3ls as applied to de'nolition and reno­
.,.don operations c:a.rered by subparasraph (d) of this para­
sr"" includes only friable a$)estes waste and c:ontrol deotice 
ubestos waste. 

(Ie) ..... disposaJ for asbestos mills: The owner or operator of any 
MUI'C'e covered under the prO'lisions of subparalraph (a) of this 
parqraph lhall meet ~e foUowinl standard: 

... ... '"' .. ..... .. ,p ... 1· ..,..<- ................. : .... _.~,..(. -·" ·,....-7-;:.· ..... ~ .. ··.a. 
I. There thall !'e ~ _~~~~.~!1!.~~~ ~ 1M. _~tsid~_,:Ur. eKcep,t""'S.:, . _. _ .. _ . _ , 

•. _--"' ...... , "':'prwieJeCf'in-pUt (fC) 1. of this JMRIRph dura. 1M coIlectiotl, 
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Proc.sainl. padcalinl. tr&ftS9CH'dnl. or deposition of any 
asbestos contain,", _.ute rnateri&! which is lener.ted by IUd\ 
source. 

2. AU asbestos containins waste Inaterlal ",.11 be deposited at 
waste dlspos.1 sites ..which .ne operated in ac:cordanc:e _jdl me 
provisions paralraph C3>. 

l. Radler dl&n meet the require·nent of part Od I. of dlis 
paralraph an owner or o~rator may eleet to lneet !he 
followinl require.nents in subparts Oc) 3. (j) and (H), or use ;an 
.alternative disposal .nethod which hu received prior apprO'/al 
by !he Technical Secretary. 

0) There shall be no visible e-nissi";' to me OIoItiide .at 
from !he transfer of conaro. d..,ice atbes1Ds .... _ 11;) 

!he tai1inas conveyor. excepf as Pl'Olided in 
subpualraph (I) 'Jf !his paraaraph. Suc:h waste Nil be 
subsequently proc:essed eidler as ".,eeified in subpart (Ie) 
]~ (li) of dlis paragraph or .u specified in part (j) 1. of 
dlis paralraph. 

(jj) .\11 asbestos containina waste .naterial shall "e 
adequ.uely .nixed with a weninl agent reeomlnended 
by !he ;nanuf.l<:turer 0)( !he alent to effec:tiv~ly wet 
dust and tailinls, prj!)r to deposition at a waste disposal 
site. Such alent s.'\all be used as reco.nmended for !he 
particulu dust ~y me .unul&cNrer of U\e alent. 
There shall .,. no disc:.wle of "jJibie emisiAOM CD me 
outside .li1' from me ..enin, operatiOtl except 01J 
specified in subparalraph (0 of dlis paralraph. Wecti"l 
may be suspended when the a.nbient te nperature at me 
waste disposal she is less than .,.,0C (CL UOF). T~e 
a.n"ient air te nperature sl'lall be determined by an 
appropriate Ineasure:nent method _im an accuracy of 
,!.IOC (,!.2Of) and reeorded at least at hOUrly inter/als 
durinl !he period Nt !he operation of !he wettin, 
system is suspended. Records of such te·nper.cure 
measure-nents shall he retained at the source for ~ 
Injnimuln of two yUtS and .nade .,,;ailable for 
iNpec:tioft .,y 1he Tec:1'Inial Sec:,.tary. 

(I) The owner "' any inac:tiYe waste disposal site, which ... s aperated by 
DWCeS covered under subpar.,raphI (2) (a), (c;), or (h) and where 
abesClH<Oncainin, waste material produc:ed by sud\ sources was 
deposited, shall meet !he followina standards: . 

I. There shall "e no visible e'"issiOtls to me outside .it troln an 
ina4:tive was. dispoAI site sub;ec:t to !his pua,". except 
as pN'tided in put (I)'. of this potralraph. 

'Warn1n& Ulna shallb~ displayed at the entrance, and-&Ionl1he 
pc'Opet'ty line of the site or alonl 1he pet'"neter of 1he MCtions 
of _. the sf te where .ubcsros containin& ' WOlste . :n& Wi&! "was 

,,. 
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depositetf, .t intervals .,r 'I)I) "" (ca. lll) f.) or less, e~cept ,&5 
sper.ified in put (I) ,. of this p.ragrapt,. ~H,ns s!'lallbe poscec1 
in such a manner l"d location th.u .\ person moly easily read 
the lesend. The warning signs required by this par3graph ""0111 
conform to the requirements of 20" lC 14" upright format sia"s 
and chis puagraph. The signs sftilll display the follow in, 
le,end in the lower panel, with letter ,izes and styles of a 
·,isibilit)' at le.1St equal to those spe<:ified in this p-lrt. 

I.~CEND 

Asbestos 'Nasee OisposalSite 
00 Not Create Oust 

Breathing Asbe"os is Iiazolrdous ' 
to your Health 

I" Sans Serif, Cothic or 310ck 
3'4" Sans Serif, Cothic or Block 

14 Point Cothic 

C;pacing between lines shall 'le at leut equal to the hei&ht of 
the up~er two line .. 

l. T"e perirneter of the site shall be fenced in .1 manner ..sdequ&te 
to deter .ccess by the general publir., e'(cept as spe<:ified i., 
p.ut (1) ,. of this ptlragr.ph. 

,. Warning signs and fenCing are not required where the 
require.nenu of subparts (1) ,. (l) :Jr eii) of this par3graph olre 
met, Qr where a natunl barrier .d4!quately deters accen :'y 
the seneral public. Upon request and supply of appropriate 
information, the Technical Secretary ..,ill t:I'!terlnine wheth!!r a 
fence of a nat'Jr;a1 :,arrier adequat~ly deters access to the 
lSeneral public. . 

,. Rather than meet t:\~ requirement of part (0 I. of this 
par3graph, an o..,ner .nay elect to .neet the requirelnent\ I,f 
this part or :nay use ;an alter!1atlve control ,nethod for 
emissions from ina.:ti'e .., .. ste dlspo~1 sites which hilS 
received prior approval by the Technical "ecretar)'. 

til The asbesws contain",g waste ,"aterial shall be COt~ 
..,ith dt le.lst I S centimeters (ca. 6 inch~,) ot 
comp.cte:l "",",...mesto\ containins materi.1 and cover 
ot vegeColtion shall be grown and .naintained on the area 
adequate to prevent exposure of the asbestos­
l:ontaining "',lste ,"aterial; or 

(il) The asbestos concelining waste lnaterial shaH ~ covered 
wi th at leut 61) centimeters (C3. 2 feet) of cornpacted 
non-asbestos-containing material and maintained to 
prevent exposure of the asbestos containin, '",ute; or 

(iii) For in.cti·,~ WdSfe di.sposal sites for !lsbestos tailings, a 
resinous petmleum-based dust suppression agent lIIhid\ 

" 
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effectiv'!ly binds dust and controls wind erosion shall be 
applied. Such asent ~I "e used u recom.nende~ for 
the particular ubestos taillnls by the dust suppressil)n 
alent manufac:turer. Other equally effective dust sup­
pression alents Inay be used upon prior approval by the 
Technicill Ser.retary. i-or purposes of this subpart, 
waste cranlccase oil is :ut considered a dust suppression 
alent. 

(a) If air .:leani"1 is eleete-:!, a, perrniueti ;'y subpar:llr~ph (Z) (f) :lnd 
subpart (2) (d) ... (iv), the requirements of this par:l&ra9h .".J1,t ~I! 
met. . 

(b) Fabric: filter colleo:tion devices Iftust be u~, ucept as nowd in 
paracra,ns (c) and (d) of this parasraph. Such devices .nust be 
operateti at a pressure drop of no more trwn. inches water gause, a, 
measured aeross the filt"r f .. brie. The Airflow perlneability .lS 
deter,nined by ASTM meth,)(J 0737~', must not e&eeed 10 
tt'/,nin/h2 for woven fabrics I)f' " ttl/min/ttZ for ''!ltecI ribria, 
e.cept that '0 ttl /mln/tt2 for woven and ., ttl/min/ftZ for fel1P.ct 
fabrics is allowed for filterinl air from asbestos ore dryer,. I!ach 
square yard of felted fabric :nust weilh at leut I" ounces and be o1t 
least one-,ilcteenth inch thicle throuShout. Synthetic fabrics .nust .\.It 
contain fill yam other than th.u which is spun. 

(c) If the use of fal)ric filters creaEeS a fire or explo,ion hU.lrd, thl!! 
Technical Seerecary may authl)rize the use of wet collectors designed 
to operate with a unit conta;:tinl energy of at le.1St "!l inches water 
saule pressure. 

(d) The Technical Secretary ;'I\ay authorize the use of filterin, equipment 
other than that described in subparalraphs (b) and (c) of thi:t 
paragraph it the owner or operator de,nonst!"ltes to the Soltidacti"1\ 
of the Technical Secretary th.u the fllterinl of particulate asbestos 
,nateri.l is I!qulvalent to that of the described equipment. 

(e) 0\11 alr-cleaninl equipment O\'Jthorized by this paragraph .nust ho: 
properly installed, used, operated, and ,naintained. Byp.us devices 
IMI be used only durlnc upset or emergency conditions and then only 
far so lone as it t.:Iices 10 shut down the opet3tion generatlng the 
panicuace asbestos ,naterio1l. 

(4) Reportins. The owner or operator of an existinl source to which this rule i'l 
applicable shall :,.fore July 22, 1'7~, provide the following infor,n.ulon t.) 
the Technical :'iecre tary: 

(a) A descrilHion of the emissil)n control equipment uwd for eiich 
procesSl 

(b) If a fabric filter device is used to control elftissi""s, the pressure drop 
across the fabric filter in inches Welter gause. 

16 
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If the fabric filter cfe,rice utili.ces a WOOlen fur(c, the ~Jrflow 
permeolbillty in ttl /mio,/tt2; MCI il the f.',rlc is synthP.tic:. 
indic.ue whether the liIl yarn is 1pun or "oJt spun. 

If the fabric filter dcotice utili.ces .. f.,ltl!-i fabric. d\e densltt 
in oz/yttl. the .ninimurn thic!cness in inc:hc:!Io &lid d1e 11rfloM 
perrnemility in rcl /rnin/ft2. 

(e) For sources subject to subp.anSraphs (2) (jl and (2) (k); 

1. .\ brief descriptio" of each process ht ,eneratn oubescos­
conuininl !Moute .nacerio1L 

2. T"e averase wellht of asf)esCOs conuinins wute ~t~rlal 
dispoled of, meilsured In "''''day. 

3. Tlte emission control .nemods used in all stases oJf waste 
disposaL 

'i. T"e type of dispo~1 site "r incineration she used for ulthnate 
dispcnal. the ~Ine of the site oper.tor, and the nacne a"d 
101:4 tiOtl of the diS!Jowl si teo 

(d) For sources subject co subparalraph (2) (I): 

1. .\ brief description of eM site. 

2. Tlte ~thod or methods used to co.nply !Mith the stilndal'd or 
011 terna tive to be used. 

Such informatlOtl shall 3ccompany the information required by rule 
.01 oJf this Chapter. 

U) .!.!m dlspOS3! .!i!£!-

(a) In order to be an acceptable site for disposal of asbestos c:onuinin, 
!Mute ·naterio1ls under subparasraphs (2) (j) and (rd, an active Moute 
dispoJsa1 si te sh:&11 cneet t!.e require.nent.'\ ot 1his Rille. 

(\) There shall .,~ no .. ~\e eottisliGns liD Ihe outside air from any active 
waste disposal siee wftere .ubeseas containinl w..ste 'na_lal hu 
been deposited, e"cept .as provided in subparagr~h (I) of this 
parapph. 

(d YaminS silM sh&11 be displayed at all C!1trances. and alOl'lI the 
property at all entrances. and alons the property·line of the site or 
~on, the perimeter of the sections of the site Mf\ere asbestos 
concalning waste rnaterio1l is dt!;)Osited, .At inter/als of 100 m (ea. l1:) 
ft.) or less eKcept u specified in subpara,raph ee) of this paraer .. 
Sips Nil 1M posted in tUCh a manner MCI location 1h&t a ;tenon may 
casUy read the Iqend. The warnina silns requ~ by this 
tubpanaraph .... 11 canform to 1he requirecneftU of 20- x ,.- uprilht 
format si:", and this subparal .... ·The sip Nll display 1he 
followins le&end in 1he lower pane" widl"Che letter sizes and styles of 
a visibility at le.ut equ;&l CO those specified in tIIis ...,.,..,rape.. 

17 
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Asbestos Waste !)lspaNI Site 
00 Not Cr~ate Oust 
Breathins ,\sbest.)s 

is liaz.2rdous to Your Hulth 
~at4lti~ 

I" Sans Serif, Cathic or Block 
3/'" Sans SerH, Colhic or Block 

I' !Joint C:;othic 

~pacins between lines sh.'lll b~ at least equal to the heisht of the 
upper Ilf the twa IiMS. 

(d) The perimeter of the displHal sice mall be fenced in arcler III 
adequ.ately deter access to me general P'oIblM: ~c~r .IS tpeCi6elf ill 
subparolsraph (e) of this p.ar:.&srolph. 

(e) WaminS siGns .net feneins are not ~quired where the require.nents .)f 
part (f) I. of this paragrolph .lre .net, ~r where a. naClJra.l "urier 
adequately deters access t., the seneral publi.:. Upon request .. "d 
supply of appropriate infor.ntltion, the TechniCOlI Secr~tary will 
deter,nine w"'emer a fence or • natural barrier ~dequately deters 
access to the seneral pul1lir.. 

I. Rather than meet C!'Ie require.nent of subpar.sraph (b) of this 
parasraph, an owner ~r o-~rator may .,Ieet to 'neet the 
require.nents of paru (I) Z. or (f) l. of VIis IMrasraph, or ~y 
lise an ollternative concral ,nertlod for e:nissions from acti.,e 
waste disposal site, wtaich has received prior apprOlal !)y tbe 
Technical Sec:retary. 

2. At the end of each opera tins day. or ~t le.ist ·once eYery 24-
hour period while the site is in continuous operation. the :1S­
bestot-Containing wolste ,naterial which was deposite~ at the 
~te durinS the operaCins day or preYious 24-hour period Nil 
be covered witt. at I,,·ut I' centimeters (ca. , inches) of com­
pacted nan-.ubes~ontainins.n.teriaL 

3. At the end of each operac1nS day. or aC least once eYery 24-
hour period whUe ~ dhpasal Ii Ie is in con til\UOUS opera tion, 
IfIe .ubes1DS-COnt.1inins wute .nateria.l wtaich was deposilil!'f £C 
the 1ite durinS the Ilpe,olcins .y or pf'e'lious 24-hour perNd 
Nil "e covered with a resinous or petroleum-b&Jed dust 
suppression alent which effectively biMs dust and control, 
wind erosion. ~'Jch asent shall be used as recommended for 
the partic:ul;a, dust .,y the dust suppression agent 
manuf&eturer. Other equally ~ffective dust suppressi.,., aSe:'lts 
~y I)e used upon prior approval by the Technic;al Sec:retary. 
For purposes of this p.&rt, ·.aste craNcC&le oil is l'l~t considered 
~ dust suppo-es·ton -cent. 

"uthori~ T.c.A .. Section '3-2'-10' and 4-'-202. Admillisu~ci-. History. 
Oril~. R;UJe.-fU.~Uanuary la, "77; ef.(e.:dve Februuy 9. "77 •• \mended: filed 
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RULEHAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU or ENVIP.ONHENT 

DIVISION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 

HAZARDOUS AIR CONTAMINANTS 

AMENDMENT 

Chapter 1200-3-11 HAZARDOUS.AIR CONTAMINANTS is amended by the deletion of the 
language of rule .02 in its entirety and substituting therefore the following 
language so that, as amended, rule .02 shall read as follows: 

1200-3-11-.02 ASBESTOS 

The provisions of this rule are applicable to those sources specified in 1200-
3-ll-.02(2)(&) through 1200-3-ll-.02(2) (1), 1200-3-ll-.02(5), and 1200-3-ll­
.02(6). 

\ 

1200-3-11-:02(1) Definitions. 

h'l terms th~~ a~e used ~~ this rule and are not defined below are given the 
same meaning as provided in Chap~er 1200-3-2 DEFINITIONS. 

(a, "Active waste disposal site" means any disposal site other than an 
inactive site. 

(b) "Adequately wet" means sufficiently mix or penetrate with liquid to 
prevent the release of particulates. If visible emi.sions are observed 
coming from asbestos-containing material, then that material has not 
been adequately wetted. However, the absence of visible emissions is 
not sufficient evidence of being adequately wet. 

eC) "Asbestos" means the asbestiform varieties of serpentinite (chrysotile), 
riebeckite (crocidolite), cummingtonite-grunerite, anthophyllite, and 
actinolite-tremolite. 
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Cd) "Asbestos-containing material" (ACM) meana asbestoa or any asbestoa 
containing material, which containa more than 1 percent asbestos as 
determined using Polarized Light Microscopy according to the method 
specified in Appendix A, Subpart r, 40 CrR, Part 763, Section 1, 
Polarized Light Microscopy, a8 contained in the 7-1-91 Edition of the 
crR. 

Ce, "Asbestos-containing waste materials" mean. mill tailing. or any waste 
that containa commercial asbestos and 1. generated by a source subject 
to the provisions of this (subpart). This term includes filtera from 
control devices, friable asbestos waste material, and bags or other 
similar packaging contaminated with commercial asbestos. As applied to 
demolition and renovation operations, this term also includes regulated 
asbestos-containing material waste and materials contaminated with 
asbestos including disposable equipment and clothing. 

ef) "Asbestos mill" means any facility engaged in converting, or in any 
intermediate step in converting, a.sbestos ore into commercial asbe.tos. 
Outside storage of asbestos material is not considered a part of the 
asbestos mill. 

(g) "Asbestos tailings" means any solid waste that contains asbestos and is 
a product· of asbestos mining or milling operations. 

(h) "Asbestos waste from control devices" means any waste material that 
contains asbestos and is collected by a pollution control device. 

(i) "Category I nonfriable ACM" means asbestos-containing packings, gaskets, 
resilien~ floor covering, and asphalt roofing products, containing more 
than_ 1 'percent asbestos as determined using polarized light microscopy 
according to the method specified in Appendix A, Subpart r, 40 CrR Part 
763, section 1, Polarized Light Microscopy, aa contained in the 7-1-91 
Edition of the CrR. 

(j) "Category II nonfriable ACM" meana any material, excluding Category I 
nonfriable ACM, containing more than 1 percent asbesto., as determined 
using polarized light microscopy according to the methods specified in 
Appendix A, Subpart F, 40 CFR Part 763, section l~ Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the erR, that, when 
dry, cannot be crumbled, pulverized, or reduced to powder by hand 
pressure. 

(k) ·Commercial asbestos" means any material containing asbestos that is 
extracted from ore and has value because of its asbestos content. 

(1) ·Cutting" means to penetrate with ~ ~harp-edged instrument and includes 
sawing but does not include shearing, alicing, or punching. 
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(m) "Demolition" means the wrecking or taking out of any load-supporting 
structural member of a facility together with any related handling 
operations or the intentional burning of any facility. 

en) "Emergency renovation operation" means a renovation operation that was 
not planned but results from a sudden, unexpected event t~at, if not 
immediately attended to, presents a safety or public health hazard, is 
necessary to protect equipment from damage, or is necessary to avoid 
imposing an unreasonable financial burden. This term includes 
operations necessitated by nonroutine failures of equipment. 

(0) "Fabricating" means any processing (e.g., cutting, aawing, drilling) of 
a manufactured product that containa commercial asbeatos, with the 
exception of processing at temporary sites (field fabricatinq) for the 
construction or restoration of facilities. In the case of frict~on 

products, fabricating includes bonding, debonding, grinding, sawing, 
drilling, or other similar operations performed as part of fabricating • . 

(p) ·Facility· means any institutional, commercial, public, industrial, or 
residential structure, installation, or building (including any 
structure, installation, or building containing condominiums or 
individual dwelling units operated " as a residential cooperative, but 
excluding residential buildings having four or fewer dwelling units); 
any ship;" and any active or inactive waste disposal site. For purposes 
of this definition, any building, structure, or installation that 
contains a loft used as a dwelling is not considered a residential 
structure, installation, or building. Any structure, installation or 
building that was previously subject to this (subpart) is not excluded, 
regardless of its current use or function. 

\ 

(q) ·Fac~lity component" means any part of a facility including equipment. 

(r) "Friable a~bestos material" means any material containing more than 1 
percent asbestos as Q2termined using the method specified in Appendix A, 
Subpart F, 40 CrR Part 763, section 1, Polarized Light Microscopy, as 
contained in the 7-1-91 Edition of the CFR, that, when dry, can be 
crumbled, pulverized, or reduced to powder by hand pressur.. If the 
asbestoB content is less than 10 percent as determined "by a method other 
than point counting by polarized light microscopy (PLM), verify the 
asbestos content by point "counting using PLM. 

(s) "Fugitive source" means any source of emissions not controlled by an air 
pollution control device. 

(t) "Glove bag" means a sealed compartment with attached inner glove. used 
for the handling of asbestos-containing materials. Properly installed 
and used, glove bags provide a' small work area enclosure typically us~d 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work"practices i. contained in 
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the Occupational Safety and Health Administration's (OSHA's) final rule 
on occupational exposure to asbestos (Appendix G to 29 crR 1926.58, as 
contained in the 7-1-91 Edition of the CFR). 

(u) -Grinding" means to reduce to powder or small fragments and includes 
mechanical chipping or drilling. 

(v) -Inactive waste .disposal site" means any disposal site or portion of it 
where additional asbestos-containing waste material has not been 
deposited within the past year. 

(w) "In poor condition" means the binding of the material is losing its 
integrity as indicated by peeling, cracking, or crumbling of the 
material. 

(x) "Installation" means any building or structure or any group of buildings 
or structures at a single. demolition or renovation site that are under 
the control of the same owner or operator (or owner or operator under 
common control). 

(y) "Leak-tight" means that solids or liquids cannot escape or spill out. 
It also means dust-tight. 

(z) "Malfunction" means any sudden and unavoidable failure of air pollution 
control equipment or process equipment or of a process to operate in a 
normal or usual manner so that emissions of asbestos are increased. 
Failures of equipment shall not be considered malfunctions if they are 
caused in any way by poor maintenance, careless operation, or any other 
preventable upset conditions, equipment breakdown, or ·process failure. 

(aa) "Manufa'cturil).g" means the combining of commercial asbestos--or, in the 
case' of woven friction products, the combining of textiles containing 
commercial asbestos--with any other material(s), including commercial 
asbestos, ' · and the processing of this c"mbination into a product. 
Chlorine production is considered a part of manufacturing. 

(bb) "Natural barrier" means a natural object that effectively precludes or 
deters access. Natural barriers include phYSical C)bstacles such as 
cliffs, lakes or other large bodies of water, deep and wide ravines, and 
mountains. Remoteness by itself is not a natural barrier. 

(CC) -Nonfriable asbestos material" means any material containing more than 1 
percent asbestos by area as determined by the method specified in 
Appendix A, subpart F, 40 CrR Part 763 section 1, Polarized Light 
Microscopy, aa contained in the 7-1-91 Edition of the CFR, that, when 
dry, cannot be crumbled, pulverized, or reduced to powdttr by hand 
pressure. 
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(dd) "Nonscheduled renovation "operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which is expected to 
occur within a given period based on past operating experience, but for 
which an exact date cannot be predicted • 

. Cee) "Owner or operator of a demolition or renovation activity" me&JUI any 
person who owns, leases, operates, controls, or supervises the facility 
being demolished or renovated or any peraon who owns, leases, operates, 
controls, or supervises ~he demolition or renovation operation, 0; both. 

(ff) ·Outside air" means the air outside buildings and structures, including, 
but not limited to, the air under a bridge or in an open air ferry dock. 

(gg) "Particulate asbestos material" means finely divided particles of 
asbestos or material containing asbesto •• 

(hh) ·Planned renovation operations" means a renovation operation, or a 
number of such operations, in which some RACK will be remove~ or 
stripped within a given period of time and that can be predicted. 
Individual nonscheduled operations are included if a number of such 
operations can be predicted to occur during a given period of time based 
on operating experience. 

(ii) "Regulated asbestos containing matarial (RACK)" means (a) Friable 
asbestos material, (b) Catagory I nonfriable ACK that has become 
friable, (c) Catagory I nonfriable ACK that will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) Catagory II 
non friable ACK that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act . 
on the material in the course of the demolition or renovation operations 
regul-ilte'd by t ·his subpart. 

(jj) "Remove" means to take out RACK or f~cility components that contain or 
are covered with RACK from any facility. 

Ckk) "Renovation" means altering a facility or one or more facility 
component a in any way, including the stripping or removal of RACK from a 
facility component. Operations in which load-supporting structural 
members are wrecked or taken out are demolitions. 

(11) "Resilient floor covering" means asbestos-containing floor tile, 
including asphalt and vinyl floor tile, and sheet vinyl floor covering 
containing more than 1 percent asbesto. a8 determined using polarized 
light 'microscopy according to the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1, Polarized Light Kicroscopy, as 
contained in the 7-1-91 Edition of the CFR. 

(mm) "Roadways" means surfaces on ' which vehicles travel. Thi. term includes 
public and private highways, roads, streets, parking areas, and 
drivewa;fs. 
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(nn) WStripw means to take off RACM from any part of a facility or facility 
components. 

(00) WStructural member" means any load supporting member of a facility, such 
as beams and load supporting walls; or any nonload supporting member, 
such as ceilings and nonload-supporting·walls. 

(PP) ·Visible emissions" means any emissions, which are visually detectable 
without the aid of instruments, coming from RACM or asbestos-containing 
waste material, or from any asbestos m~lling, manufacturing, or 
fabricating operation. This does not include condensed, uncombined 
water vapor. 

(qq) ·Waste generator" means any owner or operator of a source covered by 
this (rule) whose act or process produces asbestos-containing waste 
material. 

err) ·Waste shipment record" means the shipping document, required t ·o be 
originated and signed by the waste generator, used to track and 
substantiate the disposition of asbestos-containing waste material. 

(ss) "Working day" means Monday through Friday and includes holidays that 
fall on any of the days Monday through Friday. 

1200-3-11-.02(2) Standard for various sources of asbestos. 

1200-3-11-.02(2)(a) Standard for asbestos mills. 

1 Each own!!r or operator of an asbestos mill shall either discharge no 
visible1emissions to the outside air from that asbestos mill, including 
fugitive sou;ces, or use the methods specified by 1200-3~11-.02(3) to 
clean emissions containing particulate asbestos material before they 
escape to, · or are vented to, the outside air. 

2 Each owner or operator of an asbe£:tos mill shall meet the following 
requirements: 

(i) Monitor each potential source of asbestos emissions from any part 
of the mill facility, including air cleaning device., process. 
equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
hours, for visible emissions to the outside air during period. of 
ope~ation. The monitoring ahall be by visual ob.ervation of at 
least 15 aeconds duration per source of emi.sions. 

(il) Inspect each air cleaning device. at." least ~nce each week for 
proper operation and for changes that .ignal the .potential for 
malfunction, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
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holes, and abrasions in filter bags and for dust deposita on the 
clean side of bags. For air cleaning devicea that cannot be 
inspected on a weekly basis according to this subpart, submit to 
the Technical Secretary, and revise a. necea.ary, a trritten 
maintenance plan to include, at a minimum, the following. 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(iii) Maintain recorda of the resulta of visible emiaaions monitoring 
and control device inspections uaing the forms shown in Figuras 1 
and 2 and include the following: 

eI) Cate and time of each inspection. 

(II) Presence or absence of visible emissions. 

(III) Condition of fabric filters, including presence of an~ 

tears, holes, and abrasions. 

(IV) Presence of dust deposits on clean side of fabric filters. 

(V)· Brief description of corrective actions taken, including 
date and time. 

(VI) Caily hours of operation for each control device. 

(iv) Furnish upon request, and make available during normal business 
hours for inspection by the Technical secretary, all records 

_required under this section. 

(v) Retain a copy of all monitoring and inspection records for at 
least 2 yeara. 

(vi) Submit quarterly a copy of the visible emi.sion monitoring records 
to the Technical Secretary if visible emiasiona occurred during 
the report period. 

Quarterly reports shall be postmarked by the lOth day following the end 
of the calendar quarter. 

l200-l-11-.02(2) (b) Standard for roadways. 

No person may construct or maintain a roadway with asbestos tailings or 
asbestos-containing waste material on that roadway, unles., for asbestos 
tailings, 

1 It is a temporary roadway on an area of asbestos ore deposits (a.sbestos 
mine); or 
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2 It is a temporary roadway at an active asbestoe mill eite and is 
encapsulated with a resinous or bituminous binder. The encapsulated 
road surface must be maintaine~ at a minimum frequency of once per year 
to prevent dust emissions; or 

3 It ie encapsulated in asphalt concrete meeting the .pecificationa 
contained in Section 401 of Standard Specifications for Construction of 
Roads and Bridges on Federal Highway Projects, FP-85, 1985, or their 
equivalent. 

1200-3-11-.02(2) (C) Standard for manufacturing. 

1 Applicability. This standard applies to the following manufacturing 
operations using commercial asbestos: 

(i) The manufacture of cloth, cord. wicks, tubing, tape, twine, rope, 
thread, yarn, roving lap, or other textile materials. 

(ii) The manufacture of cement products. 

(iii) The manufacturing of fireproofing and insulating materials. 

(iv) The manufacture of friction products. 

(v) The manufacture of paper, millboard, and felt. 

(vi) The manufacture of floor tile. 

(vii) The manufacture of paints, coatings, caulks, adhesives, and 
sealants. 

--
(viii ) The manufacture of plastics and rubber materials. 

(ilt) The manufacture of chlorine utilizing asbestos diaphragm 
technology. 

(x) The manufacture of shotgun shell wads. 

(xi) The manufacture of asphalt concrete. 

2 Standard. Each owner or operator of the manufacturing operations to 
which this subparagraph (2)(c) appliGs ahall either: 

(i) Discharge no visible emissions to the outside air from these 
operations or from any building or structure in which they are 
conducted or from any other fu~itive sources; ~r . 

(ii) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
from these operations containing particulate asbestos material 
b~fore they escape to, or are vented to, the outside air. 
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(iii) Monitor each potential source of asbestos emissions from any part 
of the manufacturing facility, including air cleaning devices, 
process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during daylig~t hours 
for visible emissions to the outside air during period. of 
operation. The monitoring shall be by visual observation of at 
least lS seconds duration per source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposits on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit "to 
the Technical Secretary, and revise as nec·essary, a written 
maintenance plan to include, at a minimum, the following: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(V) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using a format similar to that 
shown in Figures 1 and 2 and i~clude the following: 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

I 
, (III) Condition of fabric filters, including presence of any 

tears, holes, and abrasions. 

(IV) Presence of dust deposits on clean side of fabric filters. 

(V) Brief description of corrective actions taken, including 
date and time. 

(VI) Daily hours o~ operation for each control device. 

(vi) Furnish upon request, and make available during normal business 
hours for inspection by the Technical Secretary, all records 
required under this subparagraph (2)(c). 

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 
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(viii) Submit quarterly a copy of the visible emiaaion monitoring recorda 
to the Technical Secretary if visible emissions occurred during 
the report period. Quarterly reports shall be postmarked by the 
30th day following the end· of the calendar quarter. 

1200-l-11-.02(2) (d) Standard for demolition and renovation. 

1 Applicability. To determine which requirements of parts 1, 2, and 3 of 
this subparagraph apply to the owner or operator of a demolition or 
renovation activity and prior to the commencement of the demolition or 
renovation, thoroughly inspect the affected facility or part of the 
facility where the demolition or renovation operation will occur for the 
presence of asbestos, including Category I and Category II nonfriable 
ACK. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal of RACK as follows: 

(i) In a facility being demolished, all the requirements of 
parts 2 and 3 of this subparagraph apply, except a8 provided in 
subpart l(iii) of this subparagraph, if the amount of RACK is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
least 15 square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic metp.r (35 cubic feet) o-f facility 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subparts 2(i), (ii), (iii)(I) and (IV), and (iv)(I) through 

_ (VII) and (iv)(IX) and (XVI) of this 8ubparagraph apply, if the 
amount of RACK is 

(I) Less than 80 linear meters (260 linear feet) on pipes and · 
less than 15 square meters (160 square feet) on other 
facility component., and 

(II) Leas than one cubic meter (35 cubic feet) of f-acility 
components where the length or area could not be measured 
previously, or there is no asbestos. 

(iii) If the facility is being demolished under an order of a State or 
local government agency, ,i.ssued because the facility is 
structurally unsound and in danger of imminent collapse, only the 
requirements of subparts 2 (i) , 2 (ii) ,2 (iii) (III), 2 (Lv) (except 
2(iv)(VIII», 2(v), and 3(iv) through 3(ix) of this subparagraph 
apply. 

(iv) In a facility being renovated, including 
n6nscheduled renovat ion operation, all the 

any individual 
requirements of 
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parts 2 and 3 of this subparagraph apply if the combined amount of 
RACH stripped, removed, dislodged, cut, drilled, or similarly 
disturbed is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
'least 15. square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic mete: (35 cubic feet) off facility 
components where the length or area could not be measured 
previously. 

(III) To determine whether subpart 1(iv) of this subparagraph 
applies to planned renovation operations involving 
individual nonscheduled operations, predict the combined 
additive amount of RACH to be removed or stripped during a 
calendar year of January 1 through December 31. 

(IV) '1'0 determine whether subpart 1 (iv) of this subparagraph 
applies to emergency renovation operations, estimate the 
combined amount of RACH to be removed or stripped as a 
result of the sudden, unexpected event that necessitated the 
renovation. 

(v) OWners or operators of demolition and renovation operations are 
exempt from the requirements of paragraph 1200-3-11-.01(3). 

2 Notification requirements. Each owner or operator of a demolition or 
renovatio~ activity to which this subparagraph applies shall: 

I 

(i) - Provide '" the Technical Secretary with written notice of intention 
to demolish or renovate. Delivery of the notice by u.s. Postal 
Service, commercial delivery service( or hand delivery is 
acceptable. 

(ii) Update notice, as necessary, including' when the amount of asbestos 
affected changes by at least 20 percent. 

(iii) Postmark or deliver the notice as follows: 

(I) At least 10 working days before asbeatoB at.ripping or 
removal work 'or any other activity begins (su.ch as site 
preparation that would bre~k up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
subparts l(i) and (iv) (except l(iv) (III) and l(iv) (IV» of 
this subparagraph. If the operation is as described in 
subpart l(ii) of this su~paragraph, notifica~ion is required 
10 working days before ·da~olition begins. ' 
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(II) At least 10 working days before the end of the calendar year 
preceding the year for which notice i5 being given for 
renovations described in item l{iv) (III) of this 
subparagraph. 

(III) As early as pos8ible before, but not later than, the 
following working day if the operation i8 a demolition 
ordered according to subpart l(iii) of this subparagraph or, 
if the operation is a renovation described in item l(iv)(IV) 
of this subparagraph. 

(IV) For asbestos stripping or removal work in a demolition or 
renovation operation, described in subparts l(i) and (iv) 
(except 1(iv)(III) and l(iv)(IV» of this subparagraph, and 
for a demolition described in subparts 1 (ii) of this 
subparagraph, that will begin on a date other than the one 
contained in the original notice, notice of the new start 
date must be provided to the Technical Secretary as follows: 

I When the asbestos stripping or removal operation or 
demolition operation covered by this subpart will 
begin after the da~e contained in the notice, 

A Notify Technical secretary of the new start date 
by telephone as soon as p08sible before the 
original start date, and 

B Provide Technical Secretary a written notice of 
the new start date as soon as possible before, 
and no later than, the original start date. 
Delivery of the updated notice by u.s. Postal 
Service, commercial delivery service, or hand 
delivery is acceptable. 

II When the asbestos stripping or removal operation or 
demolition operation covered by this subparagraph will 
begin on a date earlier than the original start date, 

A Provide the Technical Secretary a written notice 
of the new start date at least 10 working days 
before asbestos stripping or removal work 
begins. 

B For demolitions covered by subpart l(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new start date "at least 
10 working days " before. commencement ·0 f 
demolition. Deiivery of updated notice by u.s. 
Postal Service, commercial delivery service, or 
hand deliveloy is acceptable. 
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III In no event shall an operation covered by thiB 
subparagraph begin on a date other than the date 
contained in the written notice of the new start date • .. 

Jiv} Include the following in the noticel 

(1) An indication of whether the notice is the original or a 
revised notification. 

(II) Name, address, and telephone number of both the facility 
owner and operator and the asbestos removal contractor owner 
or operator. 

(III) Type of operation: demolition or renovation. 

(IV) Indicate whether or not asbestos is present in the building. 

(V) Location and address (including building number or nam~ and 
floor or room number, if appropriate), street address, city, 
county, and state, of the facility being demolished or 
renovated. Description of the facility or affected part of 
the facility including the size (square meters [square feet] 
and number of floors), age, and present and prior use of the 
facility. 

(VI) Procedure, including analytical methods, employed to detect 
the presence of RACM and category I and category I I 
nonfriable ACM. 

(VI~) Estimate of the approximate amount of RACM to be removed 
fr~om the facility in terms of length of pipe in linear 
meters (linear feet), surface area in square meters (square 
feet) on other facility components, or volume in cubic 
meters (cubic feet) if off the facility components. Also, 
estimate the approximate amount of Category I and Category 
II nonfriable ACM in the affected part of the facility that 
will not be removed during renovation or before demolition. 

(VIII) Scheduled starting and completion dates of asbestos removal 
work (or any other activity, such as site preparation that 
would break up, dislodge, or .imilarly disturb asbestos 
material) in a demolition or renovation; planned renovation 
operations involving individual nonscheduled operations 
shall only include the beginning and ending dates of the 
report period as described in item 1 (iv) (I II) of this 
subparagraph. Als9 report the daY(B) of the week and work 
hours the project will take place. 

(IX) Scheduled starting and completion dates of demolition or 
renovation. 
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(X) Description of planned demolition or renovation work to be 
performed and method(s} - to be employed, including demolition 
or renovation techniques to be used and description of 
affected facility components. 

(XI) Description of work practices and engineering controls to be 
used to comply with the requirements of this subpart, 
including asbestos remo·.ral and waste-handling amission 
control procedures. 

(XII) Name, address, phone number and contact of the firm who will 
transport the asbestos material to the waste disposal site. 
If a second transporter is inVOlved, also list this ~irm. 

(XIII) Name and location of the waste disposal site where the 
asbestos-containing waste material will be deposited. 

(XIV) For facilities described in subpart l(iii) of ,this 
subparagraph, the name, title, and authority of the State or 
local government representative who has ordered the 
demolition, the date that the order was issued, and the date 
on which the demolition was ordered to begin. A copy of the 
order shall be attached to the notification. 

(XV) For emergency renovations described in item 1 (iv) (IV) of 
this subparagraph, the date and hour that the emergency 
occurred, a description of the sudden, unexpected event, and 
an explanation of how the event caused an unsafe condition, 
or would cause equipment damage or an unreasonable financial 
burden. 

(XVI) Description of procedures to be followed in the event that 
unexp'3cted RACH is found or category II nonfriable ACH 
becomes crumbled, pulverized, or reduced to powder. 

(XVII) A certification that only a person trained as required by 
subpart 3(viii) of this subparagraph will supervise the 
stripping and removal descr~bed by this notification. 

(XVIII) The signature of the Owner/Operator and the date certifying 
that the notification information is correct. 

(v) The information required in subpart 2(iv) of this 'subparagraph 
must be reported using the form shown in Figure 3. 

3 Procedures for asbestos emission control. Each owner ,or operator of a 
demolition or renovation activity ' to 'whom this s\Jbparagraph applies, 
according to subpart I of this subparagraph, shall comply with the 
following procedures: 
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(i) Remove all RACH from a facility being demolished or renovated 
before any activity begins that would break up, dislodge, or 
similarly disturb the material or preclude access to the material 
for subsequent removal. RACH need not be removed before 
demolition if: 

(I) It is Category I nonfr iable ACH that is not in poor 
condition and i. not friable. 

(II) It is on a facility comp~nent that i& encased in concrete or 
other similarly hard material and is adequately wet whenever 
exposed during demolition; or 

(III) It was not accessible for testing and was, therefore, not 
discovered until after demolition began and, as a result of 
the demolition, the material cannot be safely removed. ' If 
not removed for safety reasons, the exposed RACH and any 
asbestos-contaminated debris must be treated as asbestos­
containing waste material and must be adequately wet at all 
times until disposed of. 

(IV) They are Category II nqnfriable ACH and the probability is 
low that the materials will become crumbled, pulverized, or 
reduced to powder during demolition. 

(ii) When a facility component that contains, is covered with, or is 
coated with RACH is being taken out of the facility as a unit or 
in sections: 

(I) Adequately wet all RACH exposed during cutting or disjoining 
C!perations; and 

(II) Carefully lower each unit or section to the floor and to 
ground level, not dropping, throwing, sliding, or otherwise 
damaging or disturbing the RACH. 

(iii) When RACH is ,stripped from a facility component while it remains 
in place in the facility, adequately wet the . RACH during the 
stripping operation. 

(I) In renovation operations, wetting is not required if: 

I The owner or operator has obtained prior written 
approval from the Technical secretary after his 
consultation with the EPA Regional Administrator, 
based on a written application that wetting to comply 
with this subparagraph would un.avoidably dam~ge 

equipment 'or present a safety hazard; and' 

II The owner or operator uses one of the following 
emission control methods: 
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A A local exhaust ventilation and collection 
system designed and operated to capt~re the 
particulate nsbestos material produced by the 
stripping and removal of the asbestos materials. 
The system must exhibit no visible emissions to 
the outside air or be designed and operated in 
accordance wi th the requirements in 1200-3-11-
.02 (3) • 

B 

C 

A glove-bag system designed and operated to 
contain the particulate asbestos material 
produced by the stripping of the asbestos 
materials. 

Leak-tight wrapping to contain all RACH prior to 
dismantlement. 

(II) In renovation operations where wetting would result in 
equipment damage or a safety hazard, and the methods allowed 
in item 3(iii) (I) of this subparagraph cannot be used, 
another method may be used after obtaining written approval 
from the Technical secretary after his consultation with the 
EPA Regional Administrator, based upon a determination that 
it is equivalent to wetting in controlling emissions or to 
the methods allowed in item 3(iii)(I) of this subparagraph. 

(III) A copy of the Technical Secretary'. written approval shall 
be kept at the worksite and made available for inspection. 

\ 

(iv) - After a facility component covered, coated, or containing RACH has 
been taken out of the facility as a unit or in sections pursuant 
to "subpart 3 (ii) of thh subparagraph, it shall be stripped or 
contained in leak-tight wrapping, except as descr ibed in 
subpart 3(v) of this subparagraph. If stripped, either: 

(I) Adequately wet the RACM during stripping; or 

(II) Use a local exhaust ventilation and collection system 
designed and operated to capture the particulate asbestos 
material produced by the stripping. The system must exhibit 
no visible emissions to the outside air or be designed and 
operated in accordance with the requirements iOn 1200-3-11-
.02(3). 

(v) For large facility components such as reactor vess"els, large 
tanks, and steam generators, but not beams (which must be handled 
in accordance with subpart 3(ii), (iii), and (iv) of this 
subparagraph), the RACM is not required to be stripped if the 
following requirements are met: 
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(1) The component 1s removed, tranaported, stored, disposed of, 
or reused without disturbing or damaging the RACK. 

(II) The component is encased in a leak-tight wrapping. 

(III) The leak-tight wrapping is labeled according to 1200-3-11-
.02(2)(k)4(i) (I), (II), and (III) during all loading and 
unloading operations and during storage. 

(vi) For all RACK, including material that has been removed or 
stripped: 

(I) Adequately wet the material and ensure that it remains wet 
until collected and contained or treated in preparation for 
disposal in accordance with 1200-3-11-.02(2)(j)~ and 

(II) Carefully lower the material to the grQund and floor, not 
dropping, throwing, sl iding, or otherwise damaging or 
disturbing the material. . 

(III) Transport the material to the ground via leak-tight chutes 
or containers if it has been removed or stripped more than 
50 feet above ground 1e~el and was not removed as units or 
in sections. 

(IV) RACK contained in leak-tight wrapping that has been removed 
in accordance with subpart 3(iv) and 3(iii)(I) II C of this 
subparagraph need not be wetted. 

(vii) When the temperature at the point of wetting is below 0 °c 
(32 OFt: 

(I) The owner or operato 7 need not comply with item 3(ii)(I) and 
the wetting provisions of subpart 3 (iii) of this 
subparagraph. 

(II) The owner or operator Bhall remove facility components 
containing, coated, or covered with RACH aa units or in 
sections to the maximum extent possible. 

(III) During periods when wetting operations are suspended due to 
free~ing temperatures, the owner or operator must record the 
temperature in the area contai~ing the facility components 
at the beginning, middle, and end of each workday and keep 
daily temperature records available for inspection by the 
Technical Secretary during normal bUBine~8 hour. at the 
demolition or renovatio~ site. The owner ~r operator shall 
retain the temperature records for at least 2 years. 

(viii) No RACK shall be stripped, removed, or otherwise handled or 
disturbed at a facility regulated by this subparagraph unless at 
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least one on-site representathoe, such as a foreman or management­
level person or other authorized representative, trained in the 
provisions of this regulation and the means of complying with them 
is present. Every 2 years, the trained on-site individual shall 
receive refresher training in the provisions of this regulation. 
The required training ahall include as a minimum: applicability; 
notifications; material identification; control procedure.· for 
removals, including, at least, wetting, local exhaust ventilation, 
negative pressure enclosures, glove-bag procedures, and High 
Efficiency Particulate Air (HEPA) filters; waste disposal work 
practices 1 reporting and recordkeeping; and asbestos hazards and 
worker protection. Evidence that the required training has been 
completed ahall be posted and made available for inspection by the 
Technical Secretary at the demolition or renovation site. 

(ix) For facilities described in subpart l(iii) of this subparagraph, 
adequately wet the portion of the facility that contains RACK 
during the wrecking operation. 

(x) If a facility is demolished by intentional burning, all RACK 
including Category ·1 and Category II nonfriable ACK must be 
removed in accordance with this rule before burning. 

1200-3-11-.02(2) (e) Standard for spraying. 

The owner or operator of an operation in which asbestos-containing materials 
are spray applied shall comply with the following requirements: 

1 For spray-on application on buildings, structures, pipes, and conduits, 
do not use material containing more than 1 percent asbestos as 
determ~ned using the method specified in Appendix A, Subpart F, 40 CFR 
Par~ 763, section 1, Polarized Light Kicroscopy, as contained in the 7-
1-91 Edition of the CFR, except as provided in part 3 of this 
subparagraph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestos as determined using method specified in Appendix A, Subpart 
F, 40 CFR Part 763, section 1, Polarized Light Kicroscopy, a. contained 
in the 7-1-91 Edition of the CFR, on equipment and machinery, except as 
provided in part 3 of this subparagraph: 

(i) Notify the Technical .Secretary at lea~t 20 days before beginning 
the spraying operation. Include the following information in the 
notice: 

(I) Name and address of ownor or op~rator. 

(II) Location of spraying operation. 

(III) Procedures to be followed to meet the requirements . of this 
subparagraph. 
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(11) Discharge no visible emissions to the outside air from spray-on 
application of the asbestos-containing material or use the methods 
specified by 1200-3-11-.02 (3) to clean emissions containing 
particulate asbestos material before they e8cape to, or are vented 
to, the outside air. 

3 The requirements of subparts 1 and 2 of this 8ubparagraph do not apply 
to the spray-on application of material8 where the asbestos fibers in 
the materials are encapsulated with a bituminou8 or resinous binder 
during spraying and the materials are not friable after drying. 

4 Owners or operators of sources subj~ct to thi8 subparagraph are exempt 
from the requirements of paragraph 1200-3-11-.01(2)(a) and (d). 

1200-3-11-.02(2) (f) 

1200-3-1i-.02(2) (g) 

(Reserved) 

(Reserved) 

1200-3-11-.02(2) (h) Standard for fabricating. 

1 Applicability. This subparagraph applies to the following fabricating 
operations using commercial asbestos: 

(i) The fabrication of cement building products. 

(ii) The fabrication of friction products, except those operations that 
primarily install asbestos friction materials on motor vehicles. 

(iii) T~e fabrication of cement or 
~ ovens; ,. electr ical panels; 

partitions, and ceilings for 
devices for the molten metal 

silicate board for ventilation hoods: 
laboratory furniture, bulkheads, 

marine construction; and flow control 
industry. 

2 Standard. Each owner or operator of any of the fabricating operations 
to which this subparagraph applies ahall either: 

(i) Discharge no vi8ible emissions to the outside air from any of the 
operations OJ: from any building or structure in which they are 
conducted or from any other fugitive sources; or 

(ii) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape to, or 
are vented to, the outside air. 

(iii) Monitor each potential source of asbe8tos emissions from any part 
of the fabricating f.acility, . including air cleaning devices, 
process equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
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hours, for visible emissions to the outside air during periods of 
operation. The monitoring "shall be by visual observation of at 
least 15 seconds duration per source of emissions. 

(iV) Inspect each air cleaning device at least once each week for 
proper operation and for changes that eignal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposits on the 
clean aide of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit to 
the Technical Secretary, and revise as necessary, a written 
maintenance plan to include, at a minimum, the following: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(v) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using the formes) shown in Figures 
1 and 2 and include the following: 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

(III) Condition of fabric filters, including presence of any 
tears, holes, and abrasions. 

'IV) Presence of dust deposits on clean side of fabric filters. 

(V) Brief description of corrective actions taken, including 
date and time. 

(VI) "Daily hour. of operation for each control devfce. 

(vi) Furnish upon request and make available during normal business 
hours for inspection by the Technical Secretary, all records 
required under this 8ubparagraph. 

(vii) Retain a copy of all monitoring and inspection recorda for at 
least 2 years. 

(viii) Submit quarterly a copy of the. visible emiasion monitoring records 
to the Technical Secretary if visible emissions occurred during 
the report period. Quarterly reports ahall be postmarked by the 
30th day following the end of ~he calendar quarter. 
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1200-3-11-.02(2) (i) Standard for insulating materials. 

Bo owner or operator of a facility may install or reinstall on a facility 
component any insulating materials that contain commercial asbestoB if the 
materials are either molded and friable or wet-applied and friable after 
drying. The provisions of this subparagraph do not apply to spray-applied 
insulating materials regulated under 1200-3-11-.02(2) (e,. 

1200-3-11-.02(2)(j) Standard for waste disposal for manu f actur ing, 
fabricating, demolition, renovation, and spraying 
operations. 

Each owner or operator of any source covered under the provisions of 1200-3-
1l-.02(2)(c), 1200-3-11-.02(2)(d), 1200-3-11-.02(2)(e), and 1200-3-11-
.02(2)(h) shall comply with the following provisions: 

1 Discharge no visible emissions to th~ outside air during the collection, 
processing (including incineration), packaging, or transporting of any 
asbestos-containing waste material generated by the source, or use one 
of the emission control and waste treatment methods specif ied in 
subparts l(i) through (iv) of this subparagraph. 

(i) . Adequately wet asbestos-containing waste material as follows: 

. . 

(I) Mix control device asbestos waste to form a Blurry; 
adequately wet other asbestos-containing waste material; 
and 

(II) Discharge no visible emissions to the outside air from 
collection, mixing, wetting, and handling operations, or use 
the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape 
to, or are vented to, the outside air; and 

(I II) After wetting, seal all asbestos-containing waste material 
in leak-tight containers while wet; or, for materials that 
will · not fit into containers without · additional breaking, 
put materials into leak-tight wrapping; and 

(IV) Label the containers or wrapped materials specified in 
item l(i) (III) of this subparagraph using warning labels' 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety and Health 
Administration (OSHA) under 29 CFR 1910.100-l(j) (2) or 
1926.58 (k) (2) (iii), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed in letters of 
sufficient size ~nd contrast so as to be readily. visible and 
legible. 
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(V) For asbestos-containing waste material to be transported off 
the facility site, label containers or wrapped materials 
with the name of the waste generator and the location at 
which the waste was generated. 

(ii) Process asbestos-containing waste material into nonfriable forma 
a6 follows: 

(I) Form all asbesto.-containing waste material into nonfriable 
pellets or other shape.; 

(II) Discharge no visible emissions to the outside air from 
collection and proce s sing operations, including 
incineration, or use the method specified by 1200-3-11-
.02 (3) to clean emissions containing particulate asbestos 
material before they escape to, or are vented to, the 
outside air. 

(iii) For facilities demolished where the RACK is not removed prior t~ 
demolition according to 1200-3-11-.02 (2 )(d)3 (i)(I), (II), (III), 
and (IV) or for facilities demolished according to 1200-3-11-
.02(2)(d)3(ix), adequately wet asbestos-containing waste material 
at all times after demolition and keep wet during handling and 
loading for transport to disposal site. Asbestos-containing waste 
materials covered by this subpAragraph do not have to be "sealed in 
leak-tight containers or wrapping but may be transported and 
disposed of in bulk. 

(iv) Use an alternative emission control and waste treatment method 
that has received prior approval by the Administrator of the EPA 
and the Technical Secretary according to the procedure described 
in 120Q-3-1l-.02(2)(k)3(ii). 

(v) As applied to demolition and renovation, the requirements of 
part " 1 of this subparagraph do not apply to Catagory I nonfriable 
ACM waste and Catagory II nonfriable ACM waate that did not become 
crumbled, pulverized, or reduced to powder. 

2 All asbestos-containing waste material ahall be deposited as 800n a8 is 
practical by the waste generator at: 

(i) A waste disposal site operated in accordance with the provisions 
of 1200-3-11-.02(5), or 

(ii) An EPA-approved site that converts RACK and asbestos-containing 
waste material into nonasbestos (asbestos-free) material according 
to the provisions of 1200-3-11-.02 (6)" " 

(iii) The requirements of part 2 of this subparagraph do not apply to 
Category I nonfriable ACK that is not RACK. 
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3 Mark vehicles used to transport asbestos-containing waste material 
during the loading and unloading of waste so that the signs are visible. 
The markings must conform to the requirements of 120Q-3-ll­
.02(2)(k)4(i)(I). (II), and, (III). 

4 For all asbestos-containing waste material transported off the facility 
aite: 

(i) Maintain waste shipment records, using the form shown in Figure 4, 
and include the following information: 

(I) The name, address, and telephone number of the waste 
generator. 

(II) The name and address of the local or State agency 
responsible for administering the asbestos NESHAP program •. 

(III) The approximate quantity in cubic meters (cubic yards). 

(IV) The name and telephone number of the disposal site operator. 

(V) The name and physical site location of the disposal site and 
the disposal facility permit number. 

(VI) The date transported. 

(VI I) The n am e , add res s , and tel e p h 0 n e n u m b e r 0 f the 
transporter(s). 

lVIII) A _certification that the contents of this consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, marked, and labeled, and are in all 
respects in proper condition for transport by highway 
according to applicable international and government 
regulations. 

(ii) Provide a copy of: the waste shipment record, described in 
subpart 4(i) of this subparagraph, to the disposal site owners or 
operators at the same time as the asbestos-containing waste 
material is delivered to the disposal site. 

(iii) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated treatment or 
disposal site, is not received by the waste generator within 3S 
days of the date the waste was accepted by the initial 
transporter, contact the transporter and/or the owner or operator 
of the designated treatment or disposal sit". meeting the 
requirements of this rule to determine the status of the waste 
shipment. 
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(iv) Report in writing to the local or State office responsible for 
administering the asbestos NESHAP program for the waste generator 
if a copy of the waste shipment record, signed by the owner or 
operator of the designated waste treatment or disposal site, is 
not received by the waste generator within 4S day. of the date the 
waste was accepted by the initial transporter. Include in the 
report the following in~ormation. 

(1) A copy of the waste shipment record for which a confirmation 
of delivery was not received, and 

(II) A cover letter signed by the waste generator explaining the 
efforts taken to locate the asbestos waste shipment and the 
results of those efforts. 

(v) Retain a copy of all waste shipment records, including a copy of 
the was~e shipment record signed by the owner or operator of the 
designated waste disposal site, for at least 2 years. 

5 Furnish upon request, and make available for inspection by the Technical 
Secretary, all records required under this subparagraph. 

1200-3-11-.02(2)(k) Standard for waste disposal for asbestos mills. 

Each owner or operator of any source covered under the prov~sions of 1200-3-
11-.02(2)(a) shall: 

1 Deposit all asbestos-containing waste material at a waste disposal site 
operated in accordance with the provisions of 1200-3-11-.02(5); and 

2 Disc~arge no r visib1e emissions to the outside air from the transfer of 
control device asbestos waste to the tailings conveyor, or use the 
methods specified by 1200-3-11-.02(3) to clean emiaaions containing 
particulate asbestos material before they escape to, or are vented t~1 
the outside air. Dispose of the asbestos waste from control devices in 
accordance with 1200-3-11-.02(2) (j)l or part" 3 of this subparagraph; and 

J Discharge no visible emissions to the outside air during the collection, 
processing, packaging, or on-site transporting of any asbestos­
containing waste material, or use one of the disposal methods specified 
in subparts 3(i) or (ii) of this subparagraph, as follows: 

(i) Use a wetting agent as follows: 

(I) Adequately mix all asbestos-containing waste material with a 
wetting agent recommended by the manufactu~er of the agent 
to effectively wet dust and tailings, before depositing the 
material at a waste disposal site. Use the agent as 
recommended for the particular dust by the manufacturer of 
the agent. 



Page 25 of 52 Pages 

(II) Discharge no visible emissions to the outside air from the 
wetting operation or use the methods specified by 1200-3-11-
.02 (3) to clean emissions containing particulate asbestos 
material before they escape to, or are vented to, the 
outside air. 

(III) Wetting may be suspended when the ambient temperature at the 
waste disposal site is less than -9.5 Oc (15 OF), as 
determined by an appropriate measurement method with an 
accuracy of ~ 1 0c (~ 2 OF). During periods when wetting 
operations are suspended, the temperature must be recorded 
at least at hourly intervals, and records must be retained 
for at least 2 years in a form suitable for inspection. 

(ii) Use an alternative emission control and waste treatment method 
that has received prior written approval by the Administrator of 
the EPA and the Technical secretary. _ To obtain approval for an 
alternative method, a written application must be submitted to the 
Technical Secretary demonstrating that the following criteria are 
met: 

(I) The alternative method will control asbestos emis sions 
equivalent to currently ~equired methods. 

(II) The suitability of the alternative method for the intended 
application. 

(III) The alternative method will not violate other regulations • . 

( IV) 
\ 

The alternative method ·.,ill not result in increased water 
pollution, land pollution, or occupational hazards. 

4 When waste is transported by vehicle to a disposal eite: . 

(i) Ma~k vehicles used to transport asbestos-containing waste material 
during the loading and unloading of the waste 80 that the 8igns 
are visible. The markings must: 

(I) Be displayed in such a manner and location that a person can 
easily read the legend. 

(II) Conform to the requirement. for 51 cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.145(d)(4), 
as contained in the 7-1-91 Edition of the CFR, and this 
subparagraph; and 

(III) Display the following l~gend in the lower ·panel with letter 
sizes and styles of a visibility' at least equal to those 
specified in this subparagraph. 



Legend 
DANGE.R 

ASBESTOS DUST HAZARD 
CANCER AND LUNG DISEASE HAZARD 

Authorized Per80nnel Only 
Notation 
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2.5 em (1 inch) San8 Serif, Gothic or Block 
2.5 cm (1 inch) San8 Serif, Gothic or Block 

1.9 cm (3/4 inch) San8 Serif, Gothic or Block 
14 Point Gothic 

Spacing between any two lines mU8t be at least equal to the 
height of the upper of the two lines. 

(11) For off-site dispo8al, provide a copy of the waste shipment 
record, described in part 5(i) of thi8 8ubparagraph, to the 
disposal site owner or operator at the Bame time as the asbestos­
containing waste material i8 delivered to the disposal site • . 

5 For all asbestos-containing waste me.terial transported off the facility 
site: 

(i) Maintain asbestos waste shipment records, using the form 8hown in 
Figure 4, and include the following information: 

(I) The name, address, and telephone number of the waste 
generator. 

(II) The name and address of the local or State agency 
responsible for administering the asbestos NESHAP program. 

(I II) The quantity of the asbesto8-containing waste material in 
cubic metors (cubic yards). 

(IV) The name and telephone number of the di8po8al site operator. 

(V) The name and physical site location of the disposel site and 
the di8po8al facility permit number. 

(VI) The date transported. 

(VII) The name, addre8s, and telephone number of the 
transporter(8). 

(VIII) A certification that the content8 of thi8 con8ignment are 
fully and accurately described by proper .hipping name and 
are classified, packed~ marked, and labeled, and are in all 
respect8 in proper -condition for transport by highway 
according to applicable international and government 
regulations. 
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(ii) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated disposal site, 
is not received by the waste generator within 35 days of the date 
the waste was accepted by the initial transporter, contact the 
transporter and/or the owner or operator of the designated 
disposal site to determine the status of the waste shipment. 

(iii) Report in writing to the Technical Secretary if a copy of the 
waste shipment record, signed by the owner or operator of the 
designated waste disposal site is not received by the waste 
generator within 4S days of the date the waste was accepted by the 
initial transporter. Include in the report the following 
information: 

(I) A copy of the waste shiprnent record for which a conf irmation 
of delivery was not received, and 

(II) A cover letter signed by the waste generator expiaining the 
efforts taken to locate the asbestos waste shipment and the 
results of those efforts. 

(iv) Retain a copy of all waste s~ipment records, including a copy of 
the waste shipment record signed by the owner or operator of the 
designated waste disposal site, for at least 2 years. 

6 Furnish upon request, and make available for inspection by the Technical 
Secretary. all records required under this subparagraph. 

1200-3-l1-.02(2)(1) Standard for inactive waste disposal sites for 
asbestos mills and manufacturing and fabricating 
operations. 

Each owner or operator of any inactive waste disposal site that was operated 
by sources covered under 1200-3-l1-.02(2)(a), 1200-3-11-.02(2) (c), or 1200-3-
11-.02(2) (h) and received deposita of asbestos-containing waste material 
generated by the sources, shall: 

1 Comply with one of the following: 

(i) Either discharge nO'viaable emissions to the outside air from an 
inactive waste disposal site 8ubject to thi8 8ubparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (6 inches) of compacted nonasbestos-containing 
material, and grow and maintain a cover of vegetation on the area 
adequate to prevent exposure of the asbestos-containing waste 
material. In desert areas where vegetation would be difficult ~o 
maintain, at least 8 ~dditional centimeters (3 inch~s) of well­
graded, nonasbestos crushed reck may be placed on top of the final 
cover instead of vegetation and maintained to prevent emissions; 
or 
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(iii) Cover the asbestos containing waste material with at least 60 
centimeters (2 feet) of compacted nonasbastos-containing material, 
and ,!,aintain it to prevent exposure of the asbeat08-colltaining 
waste; or 

(iv) For inactive waste disposal sites for asbastos tailings, a 
resinous or petroleum-based dust suppression agent that 
effectively binds dust to control surface air emiasions may be 
used instead of the methods in subparts 1(1), (ii), and (iii) of 
this subparagraph. Use the agent in the manner and frequency 
recommended (for the particular asbestos tailing8) by the 
manufacturer of the dust suppression agent to achieve and maintain 
dust control. Obtain prior written approval of the Technical 
Secretary to use other equally effective dust suppression agents. 
For purposes of this subparagraph, any used, spent, or other waste 
oil is not considered a dust suppression agent. 

2 Unless a natural barrier adequately deters access by the general public, 
install and maintain warning signs and fencing as follows, or comply 
with subparts l(ii) or 1 (iii) of this subparagraph. 

(i) Display warning signs at all entrances and at intervals of 100 m 
(328 feet) or less along the property line of the site or along 
the perimeter of the sections of the site where asbestos­
containing waste material was deposited. The warning signs must: 

(I) Be posted in such a manner and location that a person can 
easily read the legend; and 

~ (tI) Conform to the requirements for 51 cm x 36 cm (20" x 14") 
upright format signs specified in 29 CFR 1910.14S(d) {as 
published in (7-1-91 ~dition» and this subparagraph; and 

(III) Display the following legend in the lower panel with letter 
sizes and styles of a viaability at least equal to those 
specified in this subparagraph. 

Legend 

Asbestos Waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.5 em (1 inch) Sans Serif, 
Gothic or Block 

1.9 cm (3/4 inch) Sans Serif, 
Gothic or Block 

14 point Gothic 
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Spacing between any two linea must be at least equal to the 
height of the upper of the two lines. 

(ii) Fence the perimeter of the site in a manner adequate to deter 
access by the general public. 

(iii) When requesting a determination on whether a natural barrier 
adequately deters public access, supply information enabling the 
Technical Secretary to determine whether a fence or a natural 
barrier adequately deters access by the general public. 

3 The owner or operator may use an alternative control method that has 
received prior approval of the Administrator of the EPA and the 
Technical Secretary rather than comply with the requirements of parts 1 
or 2 of this subparagraph. 

4 Notify the Technical Secretary in writing at least 45 days prio~ to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site under this 
subparagraph, and follow the procedures specified in the notification. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical secretary at least 10 working days before the excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following 
information in the notice: 

(i) Scheduled starting and completion dates. 

(ii) _Reason ~or disturbing the waste. 

(iii) Procedures to be used to control emission~ during the excavation, 
storage, transport, and ultimate disposal of the excavated 
asbestos-containing waste matorial. If deemed necessary, the 
Technical Secretary may require changes in the emission control 
procedures to be used. 

"( iv) Location of any temporary storage site and the final disposal 
site. 

S Within 60 days of a site becoming inactive and after the effective date 
of this subpart, record, in accordance with State law, a notation on the 
deed to the facility property and on any other inliltrument that would 
normally be examined during a title search, this notation will in 
perpetuity notify any potential purchaser of the property that: 

(i) The land has been used for th~ disposal of .asbestos-containing 
waste material; 
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(ii) The survey plot and record of the location and quantity of 
asbestos-containing waste disposed of within the disposal site 
required in 1200-3-11-.02(5){f) have been filed with the Technical 
Secretary; and 

(iii) The Bite is subject to 40 CYR 61 Subpart H, aa contained in the 7-
1-91 Edition of the CYR. 

1200-3-11-.02(3) Air Cleaning 

(a) The owner or operator who uses air cleaning, as specified in 1200-3-11-
.02 (2) (a) 1, 1200-3-11-.02 (2) (c)2 (ii), 1200-3-11-.02 (2) (d)3 (iii) (I) I lA, 
1200-3-11-.02(2) (d)3(iv) (II), 1200-3-11-.02(2) (e)2(ii), 1200-3-11-
.02(2)(h)2(ii), 1200-3-11-.02(2) (k)2, 1200-3-11-.02(2)(k)3(i)(II), 1200-
3-11-.02(2)(j)1(i)(II), 1200-3-11-.02(2)(j)1(ii){II), and 1200-3-11-
.02(6)(e) shall: 

1.· Use fabric filter collection devices, except as noted in 
subparagraph (b) of this paragraph, doing all of the following: 

(i) Operating the fabric filter collection devices at a pressure 
drop of no more than .995 kilopascal (4 inches water gage), 
as measured across the filter fabric; and 

(ii) Ensuring that the airflow permeability, as determined by 
ASTM Method 0737-75, does not exceed 9 m3/min/m2 (30 
ft 3 /min/ft2) for woven fabr ics or 11 m3/ min/m2 (35 
ftl /min/ft2) for felted fabrics, except that 12 m3/min/m2 
(40 ftl/min/ft2) for woven and 14 m3/min/m2 (45 f t 3/min/ft2) 
for felted fabrics is allowed for filtering air from 
asbestos ore dryers; and 

(iii) Ensuring that felted fabric weighs at least 475 grams per 
square meter (14 ounces per square yard) a"d is ,t least 1.6 
millimeters (one-sixteenth inch) thick throughout; and 

(iv) Avo~ding the use of synthetic fabrics that contain fill yarn 
other than that which is spun. 

2. Properly install, use, operate, and maintain all air-cleaning. 
equipment authorized by this section. Bypass devices may be used 
only during upset or emergency conditions and then only for 80 

long as it takes to shut down the operation generating the 
particulate asbestos material. 

3 • For fa b ric f i 1 t e r colI. c t ion d. vic. 8 in 8 tall. d. aft. r 
.January 10, 1989, provide for easy inspection for faulty bags. 

(b) There are the following exceptions to part (a)l: 
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1. After January 10, 1989, it the use of fabric creates a fire or 
explosion hazard, or the Technical secretary determines that a 
fabric filter is not feasible, the Technical Secretary may 
authorize as a substitute the use of wet collectors designed to 
operate with a unit contacting energy of at least 9.95 kilopasca1a 
(40 inches water gage pressure). 

2. Use a HEPA filter that is certified to be at least 99.97 percent 
efficient for 0.3 micron particles. 

3. The Technical Secretary may authorize the use of filtering 
equipment other than described in parts (a)l and (b) 1 and 2 of 
this paragraph if the owner or operator demonstrates to the 
satisfaction of the Administrator of the EPA and the Technical 
Secretary that it is equival~nt to the described equipment in 
filtering particulate asbestos material. 

1200-3-ll~.02(4) Reporting. 

<a) Any new source to which this paragraph applies (with the exception of 
sources subject to 1200-3-11-.02(2) (b), 1200-3-11-.02(2)(e), and 1200-3-
l1-.02(2)(i», which has an initial atartup date preceding the effective 
date of this revision, shall provide the following information to the 
Technical. Secretary postmarked or delivered within 90 days of the 
effective date. In the case of a new source that does not have an 
initial startup date preceding the effective date, the information shall 
be provided, postmarked or deliver~d, within 90 days of the initial 
startup date. Any owner or operator of an existing source shall provide 
the following information to the Technical Secretary within 90 days of 
the effective date of this subpart unless the owner or operator of the 
existl;ng \ source has previously provided this information to the 
Technical Secretary. Any changes in the information provided by any 
existing source shall be provided to the Technical Secretary, postmarked 
or delivered, within 30 days after the change. 

1. A description of the emission control equipment used for each 
process; and 

2. If a fabric filter device is used to control emissions, 

(i) 

(il ) 

The airflow permeability in m3/min/m2 (tt3/min/tt2) if the 
fabric filter device uses a woven fabric, and, if the fabric 
is synthetic, whether the fill yarn is spun or not spun, and 

If the fabric filter davice uses a felted fabric, the 
density in g/m2 .( oz/yd2 ), the minimum thickne s s in 
millimeters (inches), and the airflow permeability in 
m3/min/m2 (ft3/min/ft2 ). 

3. If a HEPA filter is used to control emissions, the certified 
efficiency. 
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4. For sources subject to 1200-3-11-.02 (2) (k) and 1200-3-11-
.02(2)(j): 

(i) A brief description of each process that generate. asbastos­
containing waste material, and 

(ii) The average volume of asbestos-containing waste mater ial 
disposed of, measured in m3/day (yd3/day), and 

(iii) The emission control methods used in all stages of waste 
disposal; and 

(iv) The type of disposal or incineration site used for ultimate 
disposal, the name of the site operator, and the name and 
location of the disposal site. 

5.' For sources subject to 1200-3-11-.02(2)(1) and 1200-3-11-.02(5): 

(i) A brief description of the site; and 

(ii) The method or ' methods used to comply with the standard, or 
alternate procedures to be used. 

(b) The information required by subparagraph (a) of this paragraph must 
accompany the . information required by Appendix A to 40 CFR CH.1 (7-1-91 
Edition). Active waste disposal sites subject to 1200-3-11-.02(5) shall 
also comply with this provision. Roadways, demolition and renovation, 
spraying, and insulating materials a=e exempted from the requirements of 
reportin9. the information required by Appendix A to 40 CFR CH.1 (7-1-91 
Edition) • 

1200-3-11-.02(5) standard for active waste disposal sites. 

Each owner or operator of an active waste disposal site that receives 
asbestos-containing waste material from a source covered under 1200-3-11-
.02(2)(k), 1200-3-11-.02(2)(j), or 1200-3-11-.02(6) ahall meet the 
requirements of thi. paragraph: 

(a> • Either there must be no visible emissions to the outside air from any 
active waste disposal site where asbestos-containing waste material has 
been deposited, or the requirements of subparagraph (c) or (d) of this 
paragraph must be met. 

(b) Unless a natural barrier adequately deters access by the general public, 
either warning signs and fencing must be installed and maintained as 
follows, or the requirements of su!?paragraph (C) .' part 1 of this 
paragraph must be met. 
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1. Warning signs must be displayed at all entrances and at intervals 
of 100 m (328 feet) or less along the property line of the site or 
along the perimeter of the sections of the site where asbestos­
containing waste material is d&posited. The warning signs must: 

(i) Be posted in such a manner and location that a peraon can 
easily read the legend; and 

(ii) Conform to the requirements for Sl cm x 36 cm (20" x 14") 
upright format signs sp&cified in 29 CFR 1910 .145 (d) (as 
published in (7-1-91 Edition» and this subparagraph; and 

(iii) Display the following legend in the lower panel with letter 
sizes and styles of a visability at least equal to those 
specified in this subparagraph. 

Legend 

Asbestos Waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.5 cm (1 inch) Sans Serif, 
Gothic or Block 

1.9 cm (3/4 inch) Sana Serif, 
Gothic or Block 

14 point Gothic 

Spacing between any two lines must be at least equal to the 
height of the upper of the two lines. 

2. The perimeter of the disposal site must be fenced in a manner 
adequate to deter access by the general public. 

3. Upon request and 8upply of appropriate information, the Technical 
Secretary will determine whether a fence or natural barrier 
adequately deters access by the general public. 

(c) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, at the end of each operating day, or at .least once 
every 24-hour period while the site is in continuous operation, the 
asbestos-containing wast~ material that has been deposited at the aite 
during the operating day or previous 24-hour period ahall: 

1. Be covered with at least 15 centimeters (6 inches) o·f compacted 
nonasbestos-containing material, or 
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2. Be covered with a resinous or petroleum-based" dust suppression 
agent that effectively binds dust and controls wind erosion. Such 
an agent shall be used in the manner and frequency recommended for 
the particular dust by the dust suppression agent manufacturer to 
achieve and maintain dust control. Other equally effective du.~ 
suppression agents may be used upon prior approval by the 
Technical Secretary. For purposes of this paragraph, any u.ed, 
spent, or other waste oil is not considered a dust 8uppression 
agent. 

(d) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, use an alternative emissions control method that has 
received prior written approval by the Administrator of the EPA and the 
Technical secretary according to the procedures described in 1200-3-11-
.02 (2) (k) 3 (ii) • 

fe) For all asbestos-containing waste material received, the owner or 
operator of the active waste disposal site shall: 

1. Maintain waste shipment records, using the form shown in Figure 4, 
and include the following information: 

(i) The name, address, and telephone number of the waste 
generator. 

(ii) The name, address, and telephone number of the 
transporter(s). 

(iii) The quantity of the asbestos-containing waste material in 
cubic meters (cubic yards). 

\ _ (iv) The presence of improperly enclosed or uncovered waste, or 
any asbestos-containing waste"material not aealed in leak­
tight containers. Report in writing to the Technical 
Secretary by the fol"lowing working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. " 
Submit a copy ~f the waste shipment record along with the 
report. 

(v) The date of receipt. 

2. As soon as po.sible and no longer than 30 days after receipt of 
the waste, send a copy of the signed waste shipment record to the 
waste generator. 

3. Upon discovering a discrepancy between the quantity of waste 
designated on the waste shipment records and the quantiey actually 
received, attempt to reconcile the discrepancy with the waste 
generator. If the discrepancy is not resolved within 15 days 
after receiving the waste, immp.diately report it in writin~ to the 
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Technical Secretary.' Describe the discrepancy and attempts to 
reconcile it, and submit a copy of the waste shipment record along 
with the report. 

4. Retain a copy of all records and reports ,required by this 
subparagraph for at least 2 years. 

Cf) Maintain, until closure, records of the location, depth and area, and 
quantity in cubic meters (cubic yards) of asbestos-containing. waste 
material within the disposal aite on a map or diagram of the disposal 
area. 

(g) Upon closure, comply with all the provisions of 1200-3-11-.02(2)(1). 

Ch) Submit to the Technical Secretary, upon closure of the facility, a copy 
of records of asbestos waste disposal locations and quantities. 

(1) Furnish upon request, and make available during normal business hours 
for inspection by the Technical Secretary, all records required under 
this paragraph. 

(j) Notify the Technical Secretary in '"riting at least 45 days prior to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site and is covered. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following , 
informat+dn in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

J. Procedures to be used to control emisslons during the excavation, 
storage, transport, and ultl.mate disposal of the excavated 
asbestos-containing waste material. If deemed necessary, the 
Technical Secretary may require changes in the emission control 
procedure to be used. 

4. Location of any temporary storage site and the final disposal 
site. 

1200-3-11-.02(6) Standard for operations that convert aabestos-containing 
waste material into nonasbestoa (asbe8t08-fr~e) material. 

Each owner or operator of an operation that converts RAeM and aabestos­
containing waste material into nonasbestos (asbestos-free) material shall: 
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. 
(aJ Obtain the prior written approval of the Administrator of the EPA and 

the Technical secretary to construct the facility. To obtain approval, 
the owner or operator sh&ll provide the Technical Secretary with the 
following information, 

1. Application to construct pursuant to paragraph 1200-3-11-.01(2). 

2. In addition to the information requirements of paragraph 1200-3-
11-.01(2), a 

(i) Description of waste feed handling and temporary storage. 

(ii) Description of process operating conditions. 

(iii) Description of the handling and temporary storage of the end 
product. 

(iv) Description of the protoc'ol to be followed when analyzing 
output materials by transmission electron microscopy. 

3. Performance test protocol, including provisions for obtaining 
information required under subparagraph (b) of this paragraph. 

4. The Administrator of the EPA or the Technical secretary may 
require that a demonstration of the process be performed prior to 
approval of the application to construct. 

(b) Conduct a start-up performance test. Test results shall include: 

1. A detailed description of the types and quantities of nonasbestos 
, material, RACM, and asbestos-containing waste material processed, 

e.g., asbestos cement products, friable asbestos insulation, 
plaster, wood, plastic, wire, etc. Test feed is to include tho 
full" range of materials that will be encountered in actual 
operation of the process, 

2. Results of analyses, using polarized light microscopy, that 
document the asbestos content of the wastes processed. 

3. Results of analyses, using transmission electron microscopy, that" 
document that the output materials are free of asbestos. Samples 
for analysis are to be collected as 8~hour composite samples (one 
200-gram (7-ounce) sample per hour), beginning with' the initial 
introduction of RACH or aabestos-containing waste material and 
continuing until the end of the performance test. 

4. A description of operating param~te~s, such " aa temperature and 
residence time, defining the full range over which the procesa is 
expected to operate to produce nonasbestos (asbestos-free) 
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materials. 
which the 
materiala. 

Specify the limits for each operating parameter within 
process will produce nonasbestoa (aabestos-fre.) 

s. The length of the test. 

(c) During the initial 90 days of operation, 

1. Continuously monitor and log the operating parametera identified 
during start-up performance tests that are intended to enaure the 
production of nonasbestos (asbestos-free) output material. 

2. Monitor input materials to ensure that they are consistent with 
the test feed materials described during start-up performance 
testa in subparagraph (b)l of this paragra~h. 

3. Collect · and analyze samples,· taken aa 10-day compo.ite .amples 
(one 200-gram (7-ounce) sarr-ple collected every 8 houra of 
operation) of all output material for the presence of asbestos. 
Composite samples may be for fewer than 10 daya. Transmission 
electron microscopy (TEH) shall be used to analyze the output 
material for the presence of asbestos. During the initial 90-day 
period, all output materials must be stored on-site until analysis 
shows the material to be asbestos-free or disposed of as asbestos­
containing waste material according to 1200-3-l1-.02(2)(j). 

(d) After the initial 90 days of operation, 

1. Continuously monitor and r~cord the operating parameters 
identified during start-up performance testing and any subsequent 
performance testing. Any output produced during a period of 

'deviation from the range of operating conditions established to 
ensure the production of nonasbestos (asbestos-free) output 
materials shall be: 

(i) Disposed of as asbestos-containing waste material according 
to 1200-3-ll-.02(2)(j), or 

(ii) Recycled a. waste feed during process operation within the 
established range of operating conditions, or 

(iii) Stored temporarily on-site in a leak-tight container until 
analyzed for asbestos content. Any product material that is 
not asbestos-free shall be either dispo.ed of .s .. bestoa­
containing waste materi~l or recycled as waste feed to the 
process. 

2. Collect and analyze monthly composite samples (one 200-gram (7-
ounce) sample collected every 8 hours of operation) of the output 
material. Transmission electron microscopy ahall be used to 
analyze the output material for the presence of asbestos. 
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ce) Discharge no visible emissions to the outside air from any part of the 
operation, or use the methods specified by 1200-3-11-.02(3) to clean 
emissions containing particulate asbestos material before they escape 
to, or are vented to, the outside air. 

(f) Haintain records on-site and include the following informations 

1. Results of start-up performance testing and all subsequent 
performance testing, including operating parameters, feed 
characteristics, and analyses of output materials. 

2. Results of the composite analyses required during the initial 90 
days of operation under 1200-3-11-.02(6)(c). 

3. Results of the monthly composite analyses required under 1200-3-
11-.02(6)(d). 

4. Results of continuous monitoring and logs of process operating 
parameters required under 1200-J-11-.02(6)(c) and Cd). 

S. The information on waste shipments received as required in 1200-3-
11-.02(5) Ce). 

6. For output materials where no analyses were performed to determine 
the presence of asbestos, record the name and location of the 
purchaser or disposal site to which the output materials were sold 
or deposited, and the date of sale or disposal. 

7. Retain records required by subparagraph (f) of this paragraph for 
a~ "least 2 years. 

fg) Submit the following reports to the Technical secretary: 

1. A report for each analysis of product composite samples performed 
during the initial 90 days of operation. 

2. A quarterly report, including the following information concerning 
activities during each consecutive 3-month period: 

(i) Results of analyses of monthly product composite sampl.s. 

Cii) A description of any deviation from the operating parameters 
established during performance testing, the duration of the 
deviation, and steps taken to correct the deviation. 

(iii) Disposition of any product . produced during a period of 
deviation, including ~hether it was recy~led, disposed of as 
asbestos-containing waste material, or stored temporarily 
on-site until analyzed for asbestos content. 
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(iv) The information on waste dispoaal activities a8 required in 
1200-3-11-.02(5) (f). 

(h) Nonasbeetos (asbestoB-free) output mnterial is not 8ubject to anv of the 
provisions of this rule. Output materials in which asbeatos is 
detected, or output materials produced when the operating parameters 
deviated from those established during ' the start-up performance testing, 
unless shown by TEM analysis to be asbestoa-free, ahall be considered to 
be asbestos-containing waste and shall be handled and disposed of 
according to 1200-3-11-.02(2)(j) and 1200-3-11-.02(5) or reprocesaed 
while all of the established operating parameters are being met. 

Statutory Authority: T.e.A. 68-25-105 and 4-5-202. 

RB/F1J01234 
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Figure 1 

RECORD OF VISIBLE EMISSION MONITORING 

Air Cleaning Visible 
Device or Emissions 

(Time of) Fugitive Observed 
Date of Inspection Source (Yes / No) Daily 

Inspection Also Indicate Designation Corrective Operating Inspectors 
Jmo/day/y_rl (a.m. /p.m.) or Number Action Taken Hours Initials 

. 

. 

-
\ 

. 

-. . 
. 0 

RB/Fl281234 



Page 41 of S2 Pages 

Figure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST 

• 1. Air cleaning device designation or numberl 

2. Dates of inspection: 

3. Times of inspection: 

4. Is air cleaning device 
operating properly? 
(Yes / No) 

S. Tear., holes or 
abrasions in fabric 
filter? 
(Yes / No) . 

. 6 • Dust on clean side 
of fabric filter? 
(Yes / No) 

7. Other signs of mal-
functions or potential 

0 malfunctions? 
tYes / No) 

s. Describe other malfunctions or signs of potential malfunctions. 

. 
I -

9. Describe corrective action(s) takeJ:l. 

10. Date and time 
corrective 
action taken 

11. Inspected byl 

(Print/Type Name) (Title) (Signature) (Date) 

(Print/Type Name) (Title) (Signature) (Date) 

. 
/F1271234 



FIGURE 3 
'lm€SSEE DIVISI~ OF AIR FCUJJ1'I~ a:m:RL 

N:7I'IFlCM'I~ OF AS8E'SI'C6 DEHLITI~ CR mOJAl'I~ 

I. 7ype of Notificatial (Q-Orig. R-Pevised c-<::arx::elled) 

n. Facility Informatioo (Identify o...ner, Pa'roval O::Intrac:tor, Operator) 

Pddress: 
City: state: Zip: 

Telephone: 

1d::!ress: 
City: state: Zip: 
CbntaCt: Teleph::oe: 
other Opi!rator: 
J\ddress: 
City: State: Zip: 
CbntaCt: TeleP'x:rle: 

III. 7ype of Operatioo (D-OaTo. o-oraerec1 Date. R-Perr::7v. E-ElTer. Peoov.) 

TV. Is Asbestos Present? (Yes/No) 

v. Facility Description (In::lude 9.lildi.n;z Nat'S, NuTter an:i Floor or Ib:rn N\.rrber) 

1ddress: 
City: State: Zip: 
Site Location: -
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H:VISI~ 1, 92 

Total sq. Ft. , of Floors: Age in Years: 
Present Use: Prior Use: 

VI. Prcx:'edure an:1 Malytical Method Used to Detect tm Preseo:e of Asbestos Material 

VII. ~.imate 1tno.lnt of Asbestoa 
In Wxk Area IncludiJ'g N::rlfriable l\sbestoe Material. 
1. Pegul.ated J\CH to be ~ JW:K Not 'lb Be RerroYed 'lb Be RerroYed units of 
2. category I J\CH tbt Jercved 'lb Be Meuurarent 
3. category II N:H tbt I8rCM!d PsTcved cat I cat II cat I cat II unit 
Pipes LnFt Inm 
SUrface Area SqFt Sqm 
Vol JW:H Off Facility 0lFt OJm 

VIII. SCheduled Dates Asbestos Psn::wal Start: O:r!pl&te: 
Scheduled Dates of Preparation 
Days of Week: (Circle) All sun M:n 'l\1e Wed nu Fri · Sat H::Jurg of Day: 

IX. Scheduled Dates Date/le1ovatioo start: o:itplete: 
X. Descriptioo of Planned Dateliticn or Perovaticn W:lrk, Hetb:xi(8) to be Use:1: 
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MNISI(Xq 1, 92 

XI. Desc:riptia1 of Work Practices an:! Ergineer~ a:m.rols to be used to Prevent BnissiCXlS of Asbestce 
at the Derrolitioo and ~tial Site: 

XII. Waste 'A'ansp?rter tl 
Nate: 
1d:b:ess: 
City: State: Zip: 
a:rn:act Person: Telefi1ale: 
waste Transporter .2 
Narre: 
J\d:lress: 

.......... ~Ci~ty~: ........................................................................... ___ ~: Zip: 
a:rn:act Person: 

XIII. Waste Disp?sal Site 
Nate: 
I.o:::atioo: 
City: State: Zip: 
Telepl'x?ne: 

XIV. If De'!'Olition Ordered by a Goverment 1tgen::y, Please Identify Bel04: 
Narre: Title: 
Authority: 

O~~~~~B~~IEL;9!~~C~YI~~~~~V~~~~~ __ ~~ ________________________________ ..... ______ .............................. __ 

Date ard fbJr of Drergerx:y (Hi/oo/n): 

Date of Order (MVDD/n): Date Ordered to Begin (Hi/oo/n): 

Description of the Sudden, ~ Event: 

Explanation of Jb.1 the Event caused Unsafe o:n:iit~ or W:W.d cause Equiptent Danage or 
an ~l~ Finan::ial am:1en: 

XVI. Description of Prci:edures to be Foll~ in the Event Asbestos is FOJnd or Previolsly N:xlfriable 
l\sbestos Material Becales Crurbled, Pulverized, or!8:b:ed to Po.der. 

XVII. I Q!rtify lhat an In:iividual Trained in the Prcvisials of 'Ihi8 Jegul.atia1 (40 em. Part 61, 
SUbpart M) Will be cn-site Dlri.n; the Darolitioo IX ~tioo Available for Inspection Dlri.n; 
Normal. 9Jsinesa Iblrs. (~1\Flm N::7V!MBER 20, 1991) 

Signature of o..mer/Operat:cr (Date) 

XVIII. I Q!rtify 'lhat the N::love Infotn'8tion is Cba'ect. 

Signature of o..mer/~ (Date) 

~ __ __ t Cblpleted Fol:ni by U.S. Pcstal Servioe/Cbm'ercial Delivery Service or Hard Deliver to: 
Tennessee Air Pollutioo O:::Intl:ol, 9th Floor, L & C hlnex, 401 Church Street, Nashville, Tennessee 37243-1531."· 

FI071235 
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INSTRUCTIONS 

Waste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbestos waste is generated and 
the address where the facility ia located. In the appropriate apace., 
also enter the name of the owner of the facility and the owner's phone 
number. 

2. If a demolition or renovation, enter the name and address of the company 
and authorized agent responsible for performing the a.bestos removal. In 
the appropriate spaces, also enter the phone number of the operator. 

3. Enter the name, address, and physical .ite location of the waste disposal 
site (WOS) that will be receiving the asbestos materials. In the 
appropriate spaces, also enter the phone number of the WOS. Enter "on­
site" if the waste will be disposed of on the generator' s property. 
Enter disposal facility permit number. 

4. Provide the name and address of the local, State, or EPA Regional agency 
responsible for administering the asbestos NESHAP program. 

s. Indicate the types of asbestos waste materials generated. If from a 
demolition.or renovation. indicate the amount of asbestos that is 

Friable Asbestos Haterial 
Nonfriable Asbestos Material 

6. Enter the number of containers used to transport the asbestos materials 
listed in item 4. Also enter one of the following container codes used 
in trans~orting each type of asbestos material (specify any other type of 
contai~er used'if not listed below): 

OM - M~tal drums, barrels 
OP - Plastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

7. Enter the quantities of each type of asbestoa material removed in units 
of cubic meters (cubic yards). 

8. Ose this space to indicate special transportation, treatment, storage or 
disposal of Bill of Lading information. If an alternate waste disposal 
site is designated, note it here. Emergency response telephone numbers 
or similar information may be included here. 

9. The authori%ed agent of the waste generator must read and then aign and 
date this certification. The date is the date of receipt by transporter. 

NOTE: The waste generator must retain a copy of this form. 

. I 
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Transporter Section (Items 10 , ~1) 

10. " 11. 
Ent.er name, address, and telephone number of each transporter used, if 
applicable. Print or type the full name and title of person accepting 
responsibility and acknowledging receipt of materials as listed on this 
waste shipment record for transport. Enter date of receipt and 
signature. 

NOTE: The transporter must retain a copy of this form. 

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WDS must note in this space any 
discrepancy between waste described on tni. manifest and waste actually 
received as well as any improperly enclosed or contained waste. Any 
rejected materials should be listed and destination of those materials 
provided. A site that converts asbestos-containing waste material to 
nonaabestos material is considered a WDS. 

13. The signature (by hand) of the authorized WDS agent indicates acceptance 
and agreement with statements on this manifest except as noted in Item 12. 
The date is the date of signature and. receipt of shipment. 

NOTE: 

RS/F1041235 

The WDS must retain a completed copy of this form. The WDS 
must also send a completed copy to the operator listed in item 
2. 
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Figure 4 
WASTE SHIPMENT RECORD 

CENERATOR 
1. Work .ite name and mailing addre •• OWner'. name OWner'. telephone no. 

2. Operator's name and addreaa operator'a telephone no. 

3. Waste disposal aite (WDS) name, mailing addreaa, NOS phone no. 
physical aite location and disposal facility permit 
number. 

Permit No. 

4. Name, and address of responsible agency 

s. Description of materials 6. Containers 7. Total quantity 
No. Type m3 (yd3) 

8. Special handling instructions and additional information 

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment 
are fully and accurately described above by proper shipping name and are 
classified, packed, marked, and labeled, and are in all respects in proper 
condition for transport by highway according to applicable international and 
government regulations. . . 

Printed7type name , title Signature Month Day Year 

TRANSPORTER 
10. Transporter 1 (Acknowledgment of receip!: of materials) 

printed7typ~ name , title 
, 

Signature Month Day Year 

Address and telephone no. 

11. Transporter 2 (Acknowledgement of receipt of materials) 

Printed7type name " title Signature Month Day Year 

Address and telephone no. . 

DISPOSAL SITE 
12. Discrepancy indication apace 

13. Waste disposal site 
OWner or operator: Certification of receipt of a.betos material~ covered by this 
~anifest except as noted in item 12. 

Printed7type name , title Signature Month Day Year 

Fl291234 
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Further, I certify that these rules are properly presented for filing, a 
notice of rulemaking hearing having been filed in the Department of State on 
OctQber 25, 1991, and such notice of rulemaking hearing having been published 
in the November ·15, 1991, issue of the Tennessee Administrative Register, and 
such rulemaking hearing having been co~ducted pursuant thereto on 
December 16, 1991. 

Tennessee Air Pollution Contro~ Board 

Subscribed and sworn to before ~e this the ~ day of -~~ 
~9.i.2..... 

My commission expires on the It, ~ da~' of 
. , 

All rulemaking hearing rules provided for herein have been examined by the 
Attorney General and Reporter of the State of Tennessee and are appro~ed as to 
legality pursuant 1:0 the provisions of the Administrative Procedures J\ct I 

Tennessee Code An.notated, Title 4, Chapter 5. 

rule aking hearing 
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rules set out herein were properg 
will become effective on the / y 

filed in t .he 
day of 

~" (L~ ... .M:!i..... Rd .. " C. 1Mb.JGi/ 
Secretary of State . 

By: 
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Iltal cit;' dcf-lllilion \hall _ iIIo.iuck a,d,icc..,o '" 
m..-. d,d .. licl'll\l'd b~' lite !leac .. lIo>llnl ur l'~ 
for l.and Su"~on .. ...,... ""I~ f_ .... ;;.1 in'l'fN in cite 
"'''~, _/tall Itc lite prol ......... :.1 (<< r .. , 1'fCI'lIritI, !'Ian, 
a .... _1IC\.;f ... ;rcio_. "rrcr''''C1II ....... IICWIIIlII :and ,""in:a,~ 
mli"""';nl scni«l. Iltac d. uoual :lfcltil ... ,u,aI u, 
m'i......,;nl ..... rcn. or botlt. and Ihry "'aU lICIt bl'lia ..... 
(0' .ny ocher ( ...... licmW'l. 0' a ...... mmco 111"'" Ihan 
IhCKC pro .. ,d"d by Ih .. la", of Ih .. Slac .. u( Tl'II .......... : 
pro. cdi'd chac .. hm ... a,ch,c«1. ml'n....,. "r land 
,u,vryor ,«ftOn an addillOtl.1 (ft (0' rmrlo~c or 
di'«Iioll o( I.bo,. It ... ItaU Itc (on,iclcrnl ... a .:oIlC,..,O' 
",ilhill 1M PUfY;"" o( Ihit clta", .. ,: provicll'd (unh.., IIt.C 
toIl'ly Ih .. ""teh .... o( RUlcm ... or subll'ccin. of \l'P8ralll 
concraclS (or various pItaoes or .tp«u o( 1M .'OtI",ue· 
lion b, Ih .. a,clticf/Ct or mli""'" Oft brIt.l( o( cit .. (I."", "'.U bl' conliclcrnl normal .rchic«lu,al and l'II.illftrin. 
"'fYicn. ho ..... ..,. Ih.. ,upervi,ion. ,u",,"nl .. ndl'llCl'. 
ov..,<l"rin •• di,minl or in .ny manner aslutllin. (It., ... 
of ,uclt pu'clt .... o( lubl",,,nl shall bl' consid..,1'd "con· 
I'.clinl· ... 

\ 

CBI H_· .... er. 1M cerm "Cllftlractinl" WII noc in· 
dudl'd: 

Ii, 5ubcOfttractin.. ulllas • wbconuact . in­
vol.· ... : 

CAl Fi(ly IItousancI dollan CS5O.0001 or_ 
o( electrical _II: 

CB, Fifly l"-IId doiIu1CS5O.000I 01'_ 

o( plumbittl w«k. 01' 

Ie. Fi('y lhousand doIlan CS5O.000' or -.. 
o( ltatiq. vl'llliialini 01' ai, CQftdilioft. 
ittl_II. 
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.iil Uncknallinl in on .. ·• '"OIInty of ~ 
\CIId~' 10 _,un ,~l'ftCl'\ 01' d.l'IIinp oa 
pri.al .. "'orcrty (0' ..... ,",'1_ o( ~Ie. If 
ouclt _ncy Ita. a ",,,,,,lalion n( ';"Y lhou· 
.and 1/\0.000' .., ..... accor ... in. 10 1M U .~. 
('l'II'u, of PClflulaloon ,.f 19M ur an~ .... bol'. 
IIUl'11I rrd.,al ~mlu • . 

.21 "Contracto," .hall m •• n any rctoon. fi,m. 0' ~or· 
raralioll .. Ito l'II ... n." of("" 10 m,a ... ill conlractilli. 
IAct' 1916 'Adj. 5.1. cit. '22. 1: 1911 •• it. 101. I: 1911. 
cit. G. I: 1910 CAdj. 5.1. cit. 6'2. ): 1981. cit. )99. I: 
T.e.A. 6%~: Act, 1982 'Adj. 5 .•• cit. 1)1. U 

6%.10). tJcoN. "" ____ I-RIco'..".r a~ 
.., ........ coatnrt .... - •• M II Any pmOft. Ann 01' 

evrporali(ln l'IIla.1'd in conlractinl in Iltit SIal .. slutll be · 
requirnl 10 lubmil l'VicImCl' 11t.1 hl' is qualifll'd 10 
.... Ia' .. in Conlractin, •• nd shaU bl' licmsnt " tt..mn· 
a(l.., pro.idrd: it ,1t.1I bl' ullla .. ful for .ny pcr<on. firm 
0' co,,,,,,alion 10 l'II .. I" in 0' offer 10 .. n ..... in con· 
Ifa.,in, in lit ..... 1 ... unln •• uclt ,...,....11. firm or co,­
ro,.cinn Ita. bl'l'n dulr liCl'nll'd und.., II,,· I'Iovioion. o( 
Ihi. • .:It.",..,. al h..,rinarl.., pro .. dl'd. ,\ny pcr<on. firm. 
or c(I,,,,,,alion .. n •• ,rd in ~Onlra.1'n,. includin •• u~1t 
PCI"On. fi,m. or co,po,alioll Iltal m.a.", in lit .. con. 
sIIuction of , ... idomcn or d .... llin... comlructl'd on 
pri'·al" pfOpl'rty (or lit .. Purpo!" of ,l'IaIl'.IfIa .... rml. 0' 
an~ oclter ';mila, purpooe \haU be ,rqui,1'd 10 oubmil 
.... icll'IIC .. Iltal h .. is qualiflCd 10 .. n, •• c in contractinl 
.ndio, buildin, •• nd Iltall bl' li«n-nt.· II "'all be 
unla .. ful (0' any Pl'"OII. r"m. Of corroralion 10 l'IIPI" 
in. or or(.., 10 .. n.a ... in conlractin. or buildin. al ""' ... 
inabo>'" dl'SCfibnl. unln •• uclt pcr<on. fi,m or co,po,a­
lion Ita. bl'm dul~ licl'llHd und .. , Ihe I'ro';wono ,.( litis 
etta",..,. 

C1KA) Noc.illt,candillillt .. provioionl or <I,bdi.ision 
,aM II •• ny pmOft. firm. or cltu,.it lhal _liS pro~l" 

and Con.lf'UCIJ Iltftcon linaie IC'icImc .... (all" buildin,. 
or ocher build;nls for indi.-iclual u .... and 1101 (or realll. 
InK. ' .... 1 or oclter simila, IIUrpow. it ftrmpc (,om 1M 
requi"""",," o( Iltit cItapt..,. 

CB. Eucpt In _in willt • pcIIIUlalion 0( _ In.. 
Iltan ......... Itulldrnl 1nm1'· ..... l'II Iltouand 0 .... hu/to 
drnllltinl'm Im.IIl' or _ Ins Iltan lit' .... Itundrnl 
niMll'l'lllltousand tialtulldrnll .. mly.flYlI U I9.WI nor 
mo'e Iltan IIt'ft ltund,1'd lliMll'm lhousand Inm hun­
d,rd l"'l'IIc,·fiv .. U 19. rul botlt a«ordlnl 10 IIIe 1910 
(nlcraI Cl'IlIUI or any subieqUl'llI frd_1 ._1. a Pl'f' 

. , 
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_ _ linn spcilicd is sulldmsioft CaI(2)(AI ...... _ 

nuIIc _diu _CllappCicluioa (or a permit co_ 
Mna a un .. NIiIkIIcw _1IIaII __ fUel_,1IIa 
_CII smile f8idmcc wicllin a period or _ ell,..,. 
TlIcre sIIaII be a rdIIncabic prnumpcioll chac IUCft per. 
_ eM' rim! incends co COIIIIruct ror 1M IIOII1IOM or 
male. !cue. mlC. eM' an, oc~ similar JlUI'IICIM i( _ 
dUll _ CII aopIicacion is ..... 1M a pennil 10 ._ 

SCNCC a Jinlle midcncc eM' I' men 111M _ en Jintlc 
reSMlm,:~ II COIIIInalll wicllin a period or _ lllya1'. 
No pco¥iaion or Illis wlldMliocl sIIaII be _Ned 10 

• ale ... llIe clclinicion or llIe wont "_racein," u.r .... 
in • 62+ 11'1, 

cJ) NOIllwilAlWldina wild"*- ell UId c2l. CI\e 
Iio;auc of an!, pawa. (lflii -1.'Of1IOCUiatI1a-d ... 
..-u _Irace_ on Man:h 29. 1916. sllallconcinue ill 
r_ uncil IIIe .... una ...,.,..ion IlMrcar. 

1111 ClMICt3I:U enlcml inco by • penon wIIo is Ia-d 
by llIe board sllalJ .'Icarf!' ilace IlIal sucll penon is IicmJ. 
ed by 1M scace board rM licensill, eonlraceon and lhac 
1M board is aUll\orizcd 10 ftCet"e .'OftICIIau\U mac~e 10 
suell pftSOII'S prolasional.'OIIdIlCl. 

leI All, unlicauccl .-u COlllraceor .-...cmt II!' 1M 

PfO"isiocII 01 Illis .:lIaOCer sIIaII be pennilled in a.'OUn or 
cqUII!' 10 _Cf actual cIocumcnled elIpcn_ onl!' upon 
a sIIowift. or c:tar UId con"nein, IIfOOr. (Acts 1916. dI. 
In. J 3: Im.cII. 9.11: Im.dI. ".11: 1910. dI. m 
1 ,: T.C.A ... 62~: Acts I"'. cII. 913. J I.J 

62+I~. ~ 1IMrlI-C •• ,. 'dM.-4.' TIIcce is 
craced • "al. board rOf Iicea",. COIIIraceon. lIenin· 
arllf called 1M "1Ioac4." TIle board sIIaII be _potcd 
01 _en e1l _ben. ac ..... _ o( Illis number IIIaII 
be a 'ullCOftcraccor ill ,,""I, willi 1M _ncr. ac 1nsf _ 
ell or 11111 nllmber sIIaIJ be a concracecw acti"dy enpted 
III IIomcOulldin •• and _ C I, 01 Illis Ill1l11ber sIIaII be • 
pcnon -110 i. _1I\pted ill 1M .... _ or COIIIrace" 
in an, _Iy or I .... ace. TIle oeller _ben or die 
baird ...... be _ .. clcflMd in 62+1112. all o( 

...... tIIaII ...... ben ~ _..- ia IIi4 boatiMu 
, ·r. • ...-O(_ ........ I_ClC",an_~ 

lMir a, ' _. Nor ...... _Il1--..", .. 
board ..... be,...... of .... _ ..... ....,. o( 
llIe ... a. 

1111 All sultMq_ ~ or .­
---. ... be .... "'dM.,...--ar die ........ 
or dM NqIClift 1_ 0( dM --. is cIII wa, .... 
_ prooriIMd by rIIiI clullMtr. (Acts 19" (Adj. s. .. 
ell. m. 4: 1m. ell. ". :z: T.c.A.. 62~.) 
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62+10$. ~ el --...-T_V _ 
0.----"'-4., EKlI_ber or 1M board sIIaIJ be 
a& ..... l-.y.liw CUI ,an o( ace UI4 01 IoocI -.a 
,;:IWKI .... EKlI __ sIIaIJ be or r-.niad tWI4Ina 
in lIis IIcanctI 01 1M conlnain. 1Iusa_: proorided. 
1\owcoIcr. lhac 1M prowiIiocII 01 licit _1_ IllaU _ 
aooI, 101M ___ 110 is _ mPied in llIe IIuIiMU 

or_racein" 
1111 TIle 1_ .1 _ben sIWI be (QC a __ 

,.... aDd ......... so llIaa die 1_ of • leal 0_ ...... .... ell,.. -" o.c..-..1L 
(C, In ...- 01 ............ __ ,..,... ... 

_ber 10 _Ilia rull-.lIia_ dIaII_ .... 
paiaccd '0 Ilia ___ , ... EadI _lice sllallilold 
_ arc" clIe ap;racioa .r Ilia 1_ IIIUiI Icit __ 
sllallllaw ben duly ~ aM qualirMd • • 1_ 
.'ia ...... OCCUI ill llIe IIoaI'd 1M an, GaUII. 1M _ 
IIIaII be IUIed by &CIPII"IIt- or 1M so--. 

lell TIle ~ _, _ an:o' _ 01 llIe 

board ror orllc:la& _lIIhao _ .. _11:1' .. ..;aIr. 
n~1ca I)r dUlY. IACIS l"'l.wi. S.I..'Il. au. ,: 1m. 
.:II. n. J: T.C.A. 62061H.' 

62+106. Cerdncaw oI ...... I __ V ....... _ 
....... -lApI ___ .-la, Eac:1I IllClllIIef o( IIIe 

board ,1IaI1 ftCet". I .'trtiroc:al. or appoinllllCllI rrom Ille 
IOW_. aM belen enecrin. UIlO" 1M lli..:IIar •• of IIIe 
dillies or IUs orr ..... WII lile willi Ihe -... of ".Ie 
I" ._---a _II or Om". ' 

fbI No _ tAaII be diallIiIr rOl' ..... "I~C on IIIe 
board _1\0 deNs noc a& III. 1I111C hold an III1CII'M 
Iicmw 10 opcr&I. U a COlllraceor IInder I"is ~lIapctr: 
prooriclcd. how_. lhac 1M PfO"islOClS or Illn _1_ 
"'all noc IIII'IY 10 al'POl"I_I or I mcmlter -110 b .. I._ 
is noc pcrmlll(d 10 be enp"" in Ille lluilncss or· con­
lraceill. i.., any _nly or Illis scace. 

Cel TIle 1IoaI'd. cw an, _min" IlMrcar. sIIaIl be en­
lilled 101M _ or llIe aclCImCY amcni. Of llIe ..... 
dcpaft_ or TcnMUCC. in con_lOII_itll llIe air .... 
or II. 1IoaI'd. eActs 1916 (Adj. C.l. cII. au. 6; 1919. ell. 
".4: T.C.A. 620606.1 

6l+ 1117. £--. ~.-TIle diI'II:Ior 01 ,be dho;. 
IioII 01 cwpIar., 110Mb ill llIe c/cpul_ 0( ....... 
_. M hio cIaipwc. sIIaIJ _ at _iw dir_. 
and ...... IIIVricIc all ~ lullClioM rOf llIe 
IIaMS. (Acu 1"'. dl. U,. ,: cnod. C. Suo9. 1950. 
111%.:1 (WiIIiuaI. 1112.29); Act, 1912 (Adj. 5.1. Q. 
6J3. 1: 1911 fAdj. 5.1. ell. 1J06. 2D: T.C.A. 62~,) 
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pac ~1icnl CW cmolo7cr o( lile aopUc:uc ....... 
rUlMCl&l __ I orille aopIicam. 

Cl. If all aI'PIicanc ....- • -. lilllicacioll or 
pa&cr lhan _ ftIiIIioft otoiIa" CSI.OIU.IQ)t IIiI n­
~ial "~I_I -"all be auolilC'll Mel alleoced 10 by • 
ho:cn..:d publ;': ~~"OUnl~nr cw L'CrIlr .... public ___ 
lanl. 

141 TIle financial .... _ or an, appIicanc .... 

quftllnl 1 1IIO_lry lim"~IiOf\ of OM IIIiIIIcNI 
CSI.WO.OUO' CW leu .tIaJI be either ~ CW audiled 
bJ a lio:mol'd pulllic a.:~ounlanl CW ~"CfIif"" public ac. 
COUlllanl. pnto ..... 1IowcoIcr. 11Ia111le board_,. ill ill 
dioo.,.ctioft. NqIUfC lile fiaancial .... _ orsucll an.­
pIio:anIlO be .... ed MIl .. _ed 10 bJ a ........ public 
__ nlanl 01 ~'CrIlrlCd public _1UlIIIl. 

Co:l TIle issuaIIce by lile board of a cmirlCUc o(aa­
IUllloriziq lile Iio._ 10 enPIC i. an, acncnI __ 
"NeIiOll dauirlCUion(sl o( COftlracti", sIIaII _ 
aUlhorize hiallo en .. ift IWCftI,.fi ... IIIouand dollars 
cSZ' .0001 or more Clf clcario:al. plumbin .. CW healin .. 
venlilalin. 01 ~r conditionin. wcwk unicu lie is addi­
lIonall, lio:mSCII in _it 'peciall, o:lauirlCUioft. 

Cdl A o:ontrKIor ma, bioi Oil a COllI,..... Nquinll, 
work ill .. _ clauirlCallonc-, ocher l/Ian lile oneUI in 
.h .... 11 he IS liccnJCII if and only If ouch work is incldenlal 
or ,ulllllclllcniallo IIIe per(ormance of _II In .h .... 11 lie 
IS 1io."CIISC'IIIO CftIIIC. H_.IUCII coftcrKIor sIIaII_ 
.... 'uall' pcn_ uIIIkf _II L"OIIt,... .. IWCftI,.lioc I ...... 
..and oJoIlan CS13 .0IlQ. cw more o( work in an, _ 
Ccncral _ .. Net"", or .,..:iaI&, o:lauirlCUioft unla. lie 
.. III.'CIbCd in .uo:h o:~.;rlCU""'. 

CCII" U poll appIicacion or all, iftdi<ridual ./10 ... 
f~)' a lCftCIaI penner 1ft a d~ panncnllip. 
Ihe board "'all Ir.lI,fer 10 _II ,ndi....., IIIe liccnw 

• formerly IIcId bJ lhe panncnllip upon a sIIoein. lha&: 
CAI~TIIe Indivlllual _ a ameraI panner- ift a dis­

to!"1'd pannershlP: 
CI. TIle indiwid .... hu _ equal 10 or pacer l/Ian 

IIIe _ or lile pan....,..., .. cwickMld 111 I_ 
.... _ .. O( tile appIicul: and. 

CCI All 1&aIMIit_ or 1M ~ _ wasClotd 
pr.w1O WI!=- or •• _ .... r. -, IIw i .... .,., 

IZ) TIle .... rot ~..,.. .......... .... 
IICt a fee of ICII doIIan cSlo.lIIIt. 

Cl, The iadiwiduallIIaA -.. .... I_fer ani .... 
ift lile __ ........... ia 6Z.IIZ, for oriIiMI 
aruflCUa. 

10 
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cnUl TIle bou'd sIIaIIll'IMfcr. Upoll appIicalion and 
,.,..... of a f. of len cIoIIan CSIO.OO •• by any pro. 
priftonIUp or puuwnIIip .1Iidl IIIOMqwmIy iftcof. 
poraaa II • T_ corporuioll. lhe liccnw formerly 
held bJ sucII propriftonllip or panncnlltp 10 wch cor· 
poraa_ Upoll a "'_In. Iliac: 

CA. The off--. or dircctcws or rnanqemcnl of IIIe 
COf"II'OIaI- ecn lile 0WMn or -aen of lhe pro. 
pnaonhip or panMnh;p: 

CII A copy o(clle corporalioa·~.hVler \\at beet! rw 
.iel, the bou4; 

CC'I n. .." .................. __ Iy in 

1004 ........ wtdI rltr ~ 
COl The ~'Of'porII_ hal .. .ee, equal 10 or lI'ftIer 

IlIan lile _, of lhe proprICIonlllP or panncrlhip, and 
&. ~ IIIeftccd bJ ,.cwn .... CIIICIIIS of lhe applio;anl: and 

cEI Alllia ..... hft of lile pr_onhip'cw panllCnlllp 
.en ..... rlCll prIOr 10 iacorporalllHl or WIU be III1,flCd 
b)' I h~ ~orootallon . 

cll TIle board _hall clewelop ~n aDDI;';alloll for _II 
truder 01 h.:ente .. IIICh wU IIOC CAcm OIlC I I. pale In 
1en,11I. 

ell The ~Orporallon .hall re.:ord lhe Iransfer cer· 
IIr .... aae ,n the ~ man11ft' .. Dro.1ded in 62+1 I%. (or 
or ....... .:cn.ii..:ale. C","Ii 1976 lAd •• 5 ••• ~h .• 2:. IZ; 
1m • .:tI. 101. ~ 1,,17.0:11. __ ~ 19",. ~h. 'If. ,: 1980 
C ..... j . 5 ••• .:ft • .,L ~ J: 1 .. 1 • ...,.. ~1. I. l. 04: T.e.A . 
62-611.1 

62.112. ~ ef ""Illcal. ef ~f ... -(a. 
C .. All, penon Ihus m:ciwin. a .:cnirtCale of license. or 
an, _allhcrw(. from tile board .ltall fonhwith IIawe 
it recorded in lhe o(race of IIIe COUIII), clerk o( lhe ~Ounl)' 
or in lhe of race of IIIe t:arrcspCIndift. om .. -cr of lhe Iftunici· 
ptIIil), in .hic:ll he is enPied ift busillCSl. and lhe dale of 
lhe recordiftl IhaII be ewiclcnc:cd lhereon: however. no 
IiccnMd CQIIlrKlor workift. unde'r IIIe WIlft"lSlOCl 0( 

either a IicIInted architca or CIIIi- IhaII be Nqutted 10 
reconI with Ille _)' den or IIIIIfticipaI otrcial.. 

C21 n. clerk • lile a"",oll'IMe --... oIftd.ll 
thaII be INid a f. of _ cIoUat cSI.OOI fcw ,--.. 
\Aid anir ........ 

Cb, Unril IIIe IicaM is ncafdcd. IIIe holder I~f 
IIIaII _ aaa. u, or llIe rilh" and ilriwilcaa lilenin 
_fcrnd. and iA _ .......... is _ 10 -*d 
,,",ilia thtw Cl; _lis f_ .... ".of u-it IIIaA ___ valid. 

II 

' 1' 
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ee. TIIc -, clift 01 ad! -, • I'" aporoo 
,n.a ....... otncill .... keep ill. 110M 10 lie pro. 
.... (.1 ............. mepllla .... oldleanil' __ 

01 nc.- r-*d '" ..... I .......... _a 01 ad! 
aM die due 01 I lie NCOfdia .. 

Cd) T1I~ cmlll.:al~ o( Ie- aM u, _ .. 11Icreo( 
0/IaII be r~ aa ~ocIerl ill acIl _, I •• I\idl 
IIIe CCllllraClor cqaen III "--d-.11Ie 1_ 01 die 
Cicense IIlIicu well COIIlraCl. iI ....... wperYiMd '" III'" • IicIftMClIICIIiI«I or~. IAclI 1976 CAdj. 
5 ••• .;II •• z:. U: ItTlIAdj. 5 ... ell. ".. I. :: iaIpl. ... 
. "-CU ItTI CAdj. s. .. cII. 9~. 12. 36: 1919. ~ .... n. I~: 
T.C.A. 6%-6IJ.1 

a.m ....................... -A ..... 
- .... nnir_ 10 NDIace My cminc:.~ ... 
....,.". or mWlaaed ... , be IIIUed IIIbja 10 die 
naIe aM ~ 0I11Ie \loud. (AcU 1976 CAdi. 5 ... 
ell. 122. 14: T.CA. 6%-614.1 

6%.114. CMIIIcMe • ~ ., ....... -TIIc is­
- o( • cmir_~ 0( IicmM IIWI be eoridcftce lhal 
die ~. lirm. or corporaIioil lIamed IIIereiIl il en. 
Iilled 10 all IIIe "1111& aM pn"ilqa o( a Iimued COlI­

lraClor .11". IIIe IiceNc _'" _ked or _. 
pima: pro"tdcd lhal IUdI COIICRaOt lias paid IIis 
"""Ilcac I .. and NCOrded Ills aniRcala oflicaIM ill ac. 
conIuIce willi 6%.111. eAcU 1976 CAd;. s. .. ell. U2. 
.,: 1971. ell. a. I: T.C.A. 6%-6., •• 

6%.1.,. C-,.. , 11 ... ,.. ... , .... -CClf1lOta. 
tioIII or panMnl\icll .. , en .... ill die buIi_ o( COlI-
IraClill .. ~ ..... _ CIJ o( IIIe priacirus of 
sucII COf1IORIiota • lIM--.IIiIJ is ill """";bIe ctutwe 
o( IIIdI 1NIi-. i( I~ COf1IORIioil or l*tMrI/Iip is 
IicaaMd II IIerM nquirwd o( CCIIIIrKlon. CAcU "'76 
fAdjrS.a. cII. an. 16: T.C.A. 6%-616.1 

6%.116. t.....-. .. ~"""-ca. C .... 
. liflcaae o( .... tAd ..... _ die ... day of IIIe 

-...tftII -.II ,...,... ill ...... --. .... .. --...... _-- ......... ......... e"t a ___ .., ... ( ..... MY u.. .... __ 
~." r ................ "-'W-. 
wfIICII .- ...... .., •• ia ............... loft • 

........ nponol..,,......--.-.. -knIIII. a.:a. ... OIlIer ad! .( ___ • die ........ , .... 

........ '" IIIe .-,- 01 • ( .. 01 Ii,., ...... 
CSlO.CIDt 10 IIIe _ .... olllle ....... 

1% 

.. 21.03.6 
9/1/1B 

ee. TIIc ...... IIIAII_ p.- MY --a .alII ... 
........ ...,-., ............ die 1lce.-1IaI ..... 
all ~ _ "10 die -. or MY o( iu ___ 
................. (or ......... ,..,. j(dIe~ 
_ liable (. IUd! cu. 

Cd. II IIIaII be IIIe dill, o( 11M CIIICIIIM diNclor 10 

_if, '" .... ...." pcnoa IiaIIIed 1lerN1IdIr. 0( IIIe 
... o( ..,.,.. o( hiI certiflca&~ o( ~ aM IIIe 
- o( (ft IWII"'" for tU _ .. (. -III,..,; 
IUdI -c. IIIaII be IUiIed .. \all __ tit ill ad. 

- o( IIIe .... of .. .,.,.,. of uid anir_ •• 
Cal The (ft 10 be put (or IIIe _M .. a -or __ 

ol .... all ... I .. _ .......... ~_ 

pcn:au cao--I ( ..... _ ... "'-- 0( • ~ 

IIIa& pay8MIIC (or""'" it.,.,.,,: ~ ___ . 
lhal llIe __ (ft (. a ddayed _ .. IIIaII_ a. 
~"ftd I ..... IIIe --u (ft. . 

cO No _~ ..... be cau.anrlC'd 10 naiwc a 
rmcw .. Iio._ .IICII M IIaa beCIIllI de(allll III_lll,ill, 
.,,11 IIIe ~rUoM or IIIiI eltapler (or a pmOd or _ C I. 
rev. aM IlIwcll conn IIIe .:ollUactOl. III older 10 qua!­
I(Y IIftdcr llIe Ia •• shall make a MW aIIIIIica"oll U III 1_ 
.:aM o( IIIe I_-C o( llIe on ...... license. 

III ~ board sI\aII promaalla\e ruleI and rqulallOlll 
.IIICl1 ftlablilll IIftlrorm .:rtl_ to lowcm \lie reoricw 
and adjllSllMlll or 1M amcraI eOflSUllctlOIl ~1usIr_ 
1_ ...... , ctautOcaliCltll. ancIlftOIIftaIT Iilll\lallOIII 
o( caar_ ollie...- ."idlarc1llb,ect 10 ~ bl' 
IIIe "-'d. Sud! ernrril ..... abo ............ (or 
idemi(JiIII IIIoM Iicnuca aIIIII,lII, lot _ ·aI __ 
ma, Nquift a .,...er dcsrft of smlliny bl' IIIe board 
111M ........ IAcli 1976IAdj. 5 ••• ell. IU. 11: 19"'1. ell. 
a.6: 1919.0:11. St. 6: T.C.A. 6%-611 .• 

6%.111. CftdllawillaeMl ......... _ ....... 
-- ....." ___ .-AII, ~'lftir_e o( Iicm .. 
iuucd by llIe lIaIe board (or licnsin, COIIlractonlO afty 
pcnoa now ill u, brulell O( tile ar-.s scna or IIIe 
Ulliled SIaIa. or .Iao Iwral .... enliKI or it .;aiIecl iIIIo 
Mid MrWice.. shall ~ ia (u11 r_ Md «(ea IIIUII 
- (II,.., arwlllld pcnoa iI d&tchatpd (roe uid _ • 
- .." sIIaII ...... jCllo _ .... mac .... '" IIIe 
.-,.- 01 .......... (ft ICI _ ill tI.&I CIUCINr. IAcU 
1976 CAdj. 5." ell. C1. II: T.e.A. ~I' •• 

6%+11' •• I . _ ,I In 01 Ic, ....... 
_-callll w-..- MY JI8Wft. fIna. 01' carpaq. I. deiaIIs 10 Ita ... bin .......,. iIIjwIad '" ctw INa 
......... ~CIICY. (raud. ___ ..... 

" 
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aNUor IIIiIcoIIdIlCl "11Ie .,...aa of -Ill 00 tile 
put of an, ,...,.. nr.. Of ~ioII IicmMd !left. 
...., aa4 WIll file IIIit ...... IUdI eta.. in UIY of lile 
..-n of ~ .. lilil __ aa4 _ i ....... 
IMrtoft weft __ , ... a put or ii, cIcocrft or julie. 
_ .. wcI\ -.,..,.u 1M catif __ or I-..w uftdcf 

-lIteII ,ucI\ ,_ractOf' is opcn&lAt .. 1M 1_ or tile 
afontaid_ ........ 

el) II shall be lile dUI, or lile clerll or lile COUll 10 

notlr~ ,lie _I'e _eaOf at 1M boanl oi ....:II --lit, Tlw tooanI _, ~_ ...... CftW to an, 1'ft'WII. 

(11m. or 'urpIfIII."" -"'- a... __ ~ toccft _oWd. 
lI'O"idtll all lile _ben of lile IIoanI voce III fa_ or 
IUCft NiuuaaIca rOf I'CIIOftS llIe IIoanI ilia, cIftm wm· 
cilftl. 

eel Tlw _i~ dinaOf shall imftMdialc\!, notir, 
lile _Clat\" of II .. e aa4 llIe clerll o( _it _ftC, '" ,lie 
ttale. or afty ~_ or a licftwor lile r __ or 

• _oked u.:mw. 
Id' Tlw board ,..... 1Ia~ Ille power 10 revolle or WI' 

pmd aftl' liccnlC or _aI ,raIllrd b, II (or ~y o( ,lie 
rCUOftl " .. rd III Illis HCl_. Of' ror • i.dure 10 oowr-e 
lile I~' aa4 ,-oncliliotll of aft, Iiceflw or rctWWai 
Ilr~Ird utlder llIe II'OWISIOtlt of Ihil ~lIapler or aft, 
1IyIa .. ,. ruin or replaliOtl' adaplrd Of' IIromul"Ird h, 
it .'II'O'°idrd itl 61.101. or (Of a .ioIal_ o( lile I~I 
or III, Iiceflw. 

Ie, Tlw board shall in all eases before llantl, an, 
cllarlCS apt"" a cotllrlo:lor. (urtl"" a -mlm COllY or 
Ille ~harps .... tllI lile accused. lfIdudill. noticc o( tile 

° lilM aa4 piace -1Icrc lile dIat.a wiU be hard. aM p.e 
r_IIIb" o~Ut\it, ror IIIe ICa&ICd 10 be pt'C'Mt\t 

aa4 offer an, ..,ocIct\Ce lie ma, _Ish. The KCIIICd shall 
llawe Ihe ripc to an auomcy i( lie 10 datra. 

en The afflrmatM voce or • majoril, or lhe board 
shall be t\C'C'IIIUY to _ke Of supcnd a IicftIw Of 
_al. 

fl) T1tc IIoud .., m_ ro"" Of _ • -­
fO an,.-- .... _-.-..- (or", of rlMllNl 
II4IIHlIl,. Iactr of.....-. I I ° 0 « .......... 
willi rcprd tO~oIlic-..,_'" ~ 
.- of. fciatly. aa4 aa, OIlier COftIhIct -1IidI--. 
Ma imllfllPlr. (rud .... Of d ___ 0caIiaa. Of 
..... ioe of tile __ (AcU 1976 CAd;. S.). ell. m. 
19: 1m. cta..G. ,: 1971 CAd;. S.). elL Itl. I: T.C.A. 
61~I'" 

I. 

21.03.7 
9111ES 

61411 •. ~"''''''._.'''''''''''''''" 
........ -.., All ucIIiIcu MIl caP-l prcpariac 
plus aa4'/MCIf __ fOf _II 10 be _rd in tile 

_e. or wfMft lile -" 10 be done is Ioc:IItII ia tbe 
_c. shall include ill cllcit ..... ioII ro bidden. aa4 ia 
liIcw 1C*1f1caaiafts. a COllY or III. Wpler. Of sucII oar­
lioN llIeno(. as aft dftftM'd -IUJ 10 _ 10 llIe 
iII ... tII bidder _1Ict1lcr lie is • midul 0( lhis __ .. 
not. aa4 _1Ict1lef a licalc baa bcctI ...... wllMz_-. 
lile ie/_I .... il -til be -..ry f .. hila 10 show 
___ ", ..... ber ... hislNd is co..dcttll. 

(bl The araIllCU or maiMW sIIaII dina 111M llIe 
Iicftsc nUlllbcr. cqn~ dare. and I.... OUt or 
clautf_ioII 1IIPI""1 10 tile bid. ""*' Oft 1M 
CIt9dopr _,j_jn. tile bid. 0I11awi1c ,lie INd shall _ 
be opened. 

eel Amlicccu. ...-.n. and ......... __ ... 

public aa4 pn ...... faolifllCO ~ lilia ICICIiIMa ",.­
cllapcer shall be pcnaJiuod ill llIe __ ncr u UIY 
PftWt\ IItIdcr 61.110 who ao:epcl a bid (toft! a pcnoa 
0.110 " not IiccMcd ill _dance -illlllIe prowisiaM°of 
Illis ella",er. eAct' 19T6 eAdj. S.I. ell. au ;:0; T.C.A. 
62~.' 

":.401:0. ' .... 1 ... , ............ -1:1, .\tI. I'Ct'Oft. 
"rm Of ,"OrCIOtIl1Otl .. ho eaPia .. o((m 10 m .... ill 
~otl"acd", .. ilhou, • liccfIw u requited '" Scctiotl 
62 .. 10). or .. ho wiolata lile lerms aa4 COtIdiliatls of 
&fir lien. Of _al.,aaud '" IIIe Board punlWII 10 
III .. cI\aplcr. IIIaIl be Ii.abIc to a f_ o( _ leu IhaIt Ii~ 
h"ndred doUan ,S$CIOI __ "-,eft ..-millo-., 
o( lile 100ai ,"OtIltKl or bid _til. whicflc"cr is 
.racer. 

(It) AtI, pcrtOII. lirm or eorlloradOtl .. 1\0 acccpu • bid 
itl _ or '_CIIly.nwe llIausand dollan eS23.0001 (ram 
a eotlltKlor .. 1\0 is nat 1iceIucd. -ilh llIIItaonue ctaui­
flCalianl and lufrlCienclllCltlClatJ IilllilUioas. il\ accord­
ance wilh (lie lI'O"isiatll of ,h. cIIaPIer. sIIaII be liable to 
a rIM of not las lban _ tIIaI&IaIId cIoIlan (51.000)_ 
IIICIft Ihaa Ii"e IIIousaad doIIan (SS .000,. 

leI No orflCial of ,lie Kale OIlier lban of lhe Dcpan­
IfICt\I of Traasponadoo. .. lA, l'OIitio:al wbd;"isiOI'I or 
llIe SlaW. sIIaII _ a paIIIic or COMftCl .... It order 10 

.sy ~ 11Icft(0tIr.1O .... ,. _",110_ 
IIICII ...,uc..c holds. 1iI._ ••• __ • .-

prapriMe cl&uif_ioM .... wfr ..... ~ IiIIoiq. 
lioN. iII ___ WMllllIe prowisiafts of llliI cftaptcr • 
AA, sucII 0(fICial1rialalia. lhis wbtcClioa sIIaII be sub­
jca 10 II 11M or nat las lbaa _ IIIauIaftd 4aIlan 

" 
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CSI.oDDl ____ diu "" IIIouIud ~ CI'.GOIII 
11lI0II conY1ClIOll. CAcU 1"6 CAdi. 5.1. eta. m. %.: ItI •• 
d\. 399. z: Itll. ell. *". z: T.CA tZ-4ZI.' 

62+1% •. EIIf_ ., c-.. ., ...... -n. 
bouQ sIIaII iftqllll'l _11M idasucy o( u, pawa. fIna. 
Ot .:CItlIOft&- OIIftUIq ...... IIIc a-raI duane.. 
_ of IIl1s ,l\aIICcr UICI sIIaII ~ .. u, ..... 
firm. Ot .:Gr1IOIU- WWIIaIio, 11M IIf'CI"'Iioa o( dIiI 
.:lIapcn-. lAm 1"6 CAdj. 5.1. ,It. au. %Z; 1971 CAd;. 
5.1 • .:11. 906. :l: T.C.A. 62.Q1.' 

62+IZl. .......... -4 •• In onkr 10 _11M c1rec. 
Ij"C cn(_ o( IlIia d\acIMr. ;~ is ~_( •• 
rid on 11M ~ _ or ... _c 10.,..;';-
I~ ntic1 ...... u, ..... nn.. Ot QIIIIOftIioII 
ullGen.ken, 10 en .. ;. 11M _Iract;', llusincu .. 
violalioft of 11M 1_ o( III. dlalllcr. 

Ibl 5_11 injunalOn slIi! sIIaII be fi .... ;. 11M _ o( 
11M tI.c o( T_ .. nlalioft o(,1Ie baud ( ..... 
in, conlractOtS. Ot 1ft, member 11Icrco( _ .. houl boncI 
bein, reqlltml (Ot lII'OSKUIion o( lite suic Ot (M tIM IS­
,_ o( .n,una_. 

I.:' "nl' C_\!CllteS .ncul'ftd. Iud! at cIcpotilioftS. lravd 
npcn.ws. ~1I0rM7 lca. requirC'd (Ot IlIcllrllMl:UtlOn wit 
.IIaII be !IaI4 .n IIIe ""'c IIIaIIM'I' as OIlier PIICftSft 1ft. 

':lIrrcd bl' 11M bovd. IAcU 1976 CAdj. 5.1 • .:11. n:. :3: 
T.e .. \ . 6Z-6Zl.1 

62+1%3. I......, ., MW ....... ..--.c .. 
...... -A ':0._1 promise • ..-« undcnland· 
ina in M in connection -idl at coIIMcrallO. contract « 
&II'ftIIICII1 rdui .. 10 11M colUcrualOll. _cruioft. N­

p." M IIWftlcnaoc:e o( • buildin .. SlfllCllItC. ~. 
I~ UICI appliance. indueSi", _in .. dcnIoCicioft 
and c~"v.linl 'Oftncaed tltcnwiclt. p\It1IOftlft, 10 .. 
dcmni(, M IIOId llannlcu IIIe ~ ...... 1iUiIit, 
(<< daInqe &riIiIII - o( bo4iIJ ;'jury 10 ~ • 
darnaIc 10 ~, c:aUMd ., M f'llllllial (.- 11M .. 
nCllia- or 11M proeiIeI. his &IftU M ....."...., M 
indeauIiI... is ...... pu8Iic policy MIl is void .... 

. _(-*. CAcU 1"6(Adj. 5.1. ell. au. ~ T .c.A. 
6z.Q.&., 
tZ+'2C . .-.-. ___ ., ....... ___ -
caJn.r ____ ........ ..,,_ 
sMII be...-... __ ? . ,.-I sIIIIIIw .... ., .... 
...,.. onIJ (.1_ ~ 0( ........ 1_ ....... 
___ 0( ....... (oc ~ .... _-., ..... -

'6 

21.03.8 
.. 91IIlB 

CIt, TIM •• "u .. , 011_"""" oc ............ .... 1"" slid be ---.. _ 10 &lid ..., a· 
.... .., ........ _.-.,(OC_ ......... O( • 
......... liliiii •• 0.1'.101 __ IVY __ ........ 

... CAcIa ''''. eta. '65 •• : T.e.A. tZ.QS., 

62+'%5 ................... --..-TlMpnrwitioaI 
0(11Ie Unif_ ~ ~Aa. cl\a4lCcr 
,. 0( Iide 4, ..... .,.... .. _crt &lid ~ 
....... _ ........... judicial ""'" 0( .y _ ..... __ ................... .... 
........ (Acu .-. Q • ., ••• '1; T.CA I tZ~ 
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~I·.OI Applicalioft f« I.iI:mM 
~1·.02 CCHHidcralioft or ApplicalionI 
~1·.0l Special MftIitlll 
O6IOoI·.OC 5i .... I_ Oft u.:c-
O6IOoI·.OS It~ L ...... 
061001·.06 ItciM&al_ 011......, ~ 
061001 • .0'7 RcpaIed 
~I·.OI CIIan .. or Addra. « orrocm 
~1·.09 ChaIIlC ia Mode or OtMraaioft 
06lI0-1·.10 R .... aI or L~ 
~I •. I\ Joinl Ycnl_ 
~I •• I% Gcncni and Spcciall, ClusirlCalions 
~1·,13 M_ar, Ullliialionl 
061001·, 14 RCQIICII f. CIIan .. or <.1asair_lionI « 

limllalioft 
~I •• " RC"'icw and AdjUllftlCnl or CIas. .. rlCal_ 

and MoMIatJ lillliwioft 
061001·.16 OUiIiac o( Clauiroc:alioCII 
~1·.11 REPEALED 
061001·.11 Una..(ullliddln. 
~1·.19 Owil Penalties 

061001 •. 01 A~ r ... ~.An' applicalioft f« 
a Iiceftsc as a c:onlr_. 1IWI be -1I&ftied bp: 

Cal a non·refundable (cc in IIIe _m tsUlblishcd ia 
TenllCSJ« Code AlUlClUltd 5«tion 6%+111; 

ebl rtrcrcnc" rrom an ardIicca or IIIPIIft!'. baalt. 
"malerial dealer. _. and puc dical « 
f_ cmplopcr: aDd 

eel I Quacioftnaift r_ ~. fIauca. ....... 
ftlCnl. aDd ClIpcricnce. 

~I·.O% C .. 01-' ....... ., Alliin I .. 
C II All appIicalioaa f. ___ .nil be CDIIIiIIcnd .. 

llle ftlUlar ..-incs of llw ....... SudI _iap IIaaII 
be IIcId in Nasllwilk. T-. ia die _lis 01 
January. Marda, Ma,. I"". ~ ... Na "er: 
~ 1Ioweoa'. dIaIllwlllMnl .. , cftup die IoQ. 
I_of-u.lla&iu~ ~wiII"'" 
adeqlllUC _icc of an, IUdIdIaap. 

II 

".21.04.1 
91111B 

(%I Al ad! ....... _jill IIIe loud will c-wcr 
appIialioas .1IicI\ M ....... propcrt, completed IIId 
........ ia die orne. of IIw loud bp IIIe lwaliall 
IlDIM da, 01 the .......... _III. 

ell Appliccau .;U be _med of IIIe date .lIm III., 
IAaII appal' berOft IIIe Board r« consodcrallon or lllar 
appIical"- Aft, iadiYiduaI pr9IIOIiIIl 10 en .... in 
-iat as I sale propricconllip mUll appear per. 
souII, before IIw loud and canna. Mwe representa. 
lioft. If llw appIicaac is a putMnlIlP. a& Icuc _ of IIIe 
putMn tIIaIIl4IIICIf berOftl1le 1oenI. If IIIe appI\caM 
is a COI1IOnIiOft. U orr_ «_ ..... a power-o(. 
UlOfMJ 10 ...- llle ............... 14111C1f. 

CJ6I9.1·.OJ s,.w ~ Special _iIIp o( the 
loud .... , be IIcId a& tile call of IIIe Cllaanaaa .1Ien re. 
Q_td bp aI leal lIvee cJ) IIoanI IMlllben. 

O6IOoI·,OC ~ __ ....... TIle Iitnalul'Cl o( 

IIIe C1winft&n and Scmar, or IIIe Bow \l\aIlb& ~rla' 
cd Oft aritinal and reMWai mft.r_ o( I~ 

~I·.OS ....... _ .. l.IIao.e. A dup/icalCCftllrlQlC 
or aa..c .., be "' .... .., IIIe lIoanIupan receipt or a 
wrilla ..... ~noed bp a rcc or 1m doU .. 
eSlo.CIOt. 
061001·.06 It.. _Wl.,......,~. AllY 
Ie- ... icII has "-nc inwalicl because or failure 10 

ra:anS die IicaN ia accordance wilh TCA SeoalOil 
62+11% ma, be ftinslalcd willlin _ e II year (rom tile 
dale o( iauaace upon wlNniuioft o( I new appIic:a&lQtI 
and f •• 

~1 •. 01"""". 

~I·.OI ~ .. AtW_ ... 0f11nn. A licensee 
shall _ir, IIIe orrocr or IIIe Board in wnllnl w .. hin 
'hin, e301 days o( UY cllaatc o( address or ein llle case 
o( a CQf1ICImioftl orr~ 

061001 •• 09 CIoMtt ..... .,..-..... 
en Wa.c.e- a lIU1aG'SlliP IicertMd as a conlractor 

diuoIwe, _ ( __ bar o( die putMnl\ip ...... 

(unIIer IMIdmaItc -...-. w.... rtlia& a __ ... 
pIica&iJM witll die loud aDd ~I a 1icraM. 

(%1 In _ of a IMI'ICI'. purclluc bp _IIOCItI\olden 
or IIIe _jorky iaI-. « reorpai&aIiatI punualllCO a 
lIultNpICJ .......... or ., carpGnliatI CIIPICd isI 
-ina. die ~ioft 1IWI malte -mlen~. 
lionIco tile IIoU'd aDd o4ICaia a .. Iicnsc be(Oft f\lt· 
Iller lUICkr1Uint _isl .. 

19 
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0610-1 •• 10 ...... ", ~ Ally ~. r_ Of 
CDr'jIIIn&ioII cIIIiriIIc 10 __ a IicII-. ...... .all ... 
pIicaI_IO lile ...... 0tI1'" pnscrillell r-. TIle .. 
pIic:u_ ...... ~ _ ...... II, a rlAUlCial_ 
anaull.o"" a pulllil: a_ ot catir .. pulllil: ac· 
.'OUftQII'; QCC'III. ___ •• hac if a _ .. atIIIIicanc 
rcqunc a IIICIftftaty lillliwioft or _ IIIIIIioa doIIan 
cSI.ooo.OOO'I Of Ia&. lie ma, sulttllil a -.rind _e­
IIICIII lhac I'" .lIr_lioft conlaillC'd in IUs finaaQal 
Italemenl is INC and conca 10 .... IIcM or IUs 
lanowled" and 1Idlc(. 

0610-1 •• 011 ..... W_ A joinI _11ft pnMda a 
_ ." .1IicII--.a __ on ma, _1IiM.1Icit 

moneIary IitaIwlofts 1ft anIcr 10 UlMlcnall. a !at .... pro­
~"t .han cacII _kI atllcrwillC ~ aiIW 10 pcrfoms II 
WIIUat, conlrar."t~. !'lei .:OIllI'llL"tot INI~ pan .. ; .... in a 
joinl ven.1Ift unlcs .. : 

Ca, ... is 1i.:'CII1C'CI in a ...... oil'io:al_ .IIic11 is a 
M\."ft-ary aM '"IC'Il'al pan or I'" latai IINICCI: aAd 

ell' Ihe monctall' limilallon on -.-II .iuoirlQlMM is 
equal 10 ot ,_Ief" IlIan IIIe panion o( lile latal ~~ or 
Ille prOjCCl .nvolv.n. liIal .u.oiiiallon. 
U111C).1 •• I: (~ ... ~, (."'-innl ..... The 
Board .. ill ulllile IIIe .. ~ .. tcm of ICftcnI and .pcaall' 
.1aS6irlQllOM. 01 • __ Ift. -ct ronll in APl'Cl\dill A or 
11111 rule. H_. in view at° I'" .no:rcuin, ~ 
liotl aM leClllIOIop;aI ad_ in IIIe '_""'"t_ in­
dUSlfll. lile 80anI racrva I'" rilllI '0 cIeput fl'Olll I'" 
.1u.<irlQlioft 'fII- ill appropriat. individual .:&MS. 

A .:onlta.."lOt lio:enlC'Cl in _ or marc 'Ub­
... Lu.sirlQllOlll under a .-raJ _ftIC'Iion cbs.<ir...,.. 
lion ma, pcrt0_ _otll in _II suki:u .. r...,.lion4l1 
unckr any atller 1ftICRI"OIllU"ctioft duli'io:atioa. pr0-
vided .hac wcfI _ark; 

cafit ~cnt with ... ablilhal ...... aAd 11"0-
..... ura ill I'" ._ftIC'I_ buIiMss: aAd 

Cbl is rdaI ... 10 Ilia wIIidI .. is --.. •• ,.... 

o.-aIIy. rot JNfPOMI of ............ ctauir_ 
.lofts ill .1IicII ......... is quAir ... 10 tIIIIIIC- die 
...... will pn.uiIp ___ ....... or _, ......... 

cant: 

III baa adequMe ~ ill ... ctauif_ioM ,.. 
..-.a; C%l1Ia ....... bI .. .,... Co«_ • ...-..; 
......... _I r __ .1IidI1Iis ~ is caMucted: 
aAd Cl, baa cor .... , ... aIIiIiI, '0 acquirel .... --r 
.......... (or .... ct.uir_ioM...-.... aAd ...... 

:-, 

21.04.2 
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pcrimce .0 opInI' IUdt ... ui ....... TIle "apaiaIet­
of an &CIIIIicaaI .iII ~ ~ '0 ~ ..,. o( _ or 
- or IIw pan.." ill I'" cue or a ,." ....... .."u. 
_: aAd _ or _o(.lIeorflccn 1ft .... cueo( a_. 
parae alllllicant. 

CMIO-I·. 1l ~-., u.;. ...... 
ell GaIenIIy ..... monelall' lim"a._ pIacecI on a 

duSlrlCalioft or a liccmc will ~ detCf"lllincd II rol"'-': 
cal Far appIican" Mvin. II last fi~c ,', !'ftft 01 

dina ... .,.,... in sucll dauif' __ '" no .".,... 
def'tcincy witll,.......,... or~._1cs-r 
of: 

I. 1_ 1101 ...... 1M .."...., _ WOftII: or 
!. Ial CIOI __ die ........ , _II .. capi ..... 

ell, For __ ~ Mwiac_ ... fiooe",~ 
or dina fIIpcrimce ill IUdt ca...r~ aad .; .". 
parent lletlcicncy with mIICCI '0 plan. or cqui ...... 
INI with limit ... wwtinl QIIi .... I'" pam' 01: 

I. 'en '101 lime I'" apcllio:ant', worlallll ~"'W: Q#' 

1. lir.~ IIftaIIC c~, or i ... aopIicant·, net wonll. 
.... , For atller applicatln. _ Iftwr amount te,1cctin. 

Inc dqrcc or .... Ia of "~ ...... or equi1lftlCl\ •• 

ell Let.," or .'m:Iil aAd inclcntni.1CI 'Oft rormt rur. 
nNIcd ." 'M Boardl ma, ~ ._sideted '0 taIW a 
monctUy IillliwllM. Lct.cn of o:ndic may ~ aIIIIcd II 
.1Icit rull value 10 .... appIialll', wwtin • .;..,;.... C ..... 
ror indemnities wiU ~ 1iaUt ... 10 fir." pams. C»"'ol. 

·curra,. b'CIS leu curnm liabili.ies. 

1)1 A lolenn.:c or len percen. 1100'., w.1I ~ allow ... 
on IIIe "'--flI lillll.a._ pb.: ... on any .i:uoi''io:auon 
of a liccthc. 

I'" SubJa"l 10 \Uo:h .~"C. no ~_ractot oh.al 
~ or orrer '0 CftPIC. in any rtrOooe.:1 or ."Ieft Inc 
....,.. .ifto.-\oodift, ... _,erial aAd IItbor iunu.llcd ttY or 
'hrOUlll _1Icr __ OIlier .han ,II, _ncrl _lei " . 
a:ad ttw ~ u-taaioa ,or •• r Iio:IInwd ill -. 
.haa _ct.Miticatioll. .... hi ...... ~ Ii_, 
pIao:aId 0tI 11ft limN. 

0IIII).1·.1 ......... ' .................. .... 
..... A ___ , f'IIIIMaI ... loud .0. ____ "",i-

siolt or IIil clu\irteaeiotlcI, and/or _an 
limitation..,. an, or iI'......., _ .. p. SucII ~ 
...... ~ ..... ." .Iltr. wllicll IIIaII ~ ...... "OfII1IMiaI ." 
finucial. tqUilllMllt. aAd apcricace __ , ac· 

eune. at of no _ .han 1_ ell _lis prior '0 .... 

%1 
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Tennessee 

C~I~ 
CIII "'-' Pioin. 
Ccl H","o" VCllUlai ... Aitt COftdIIlOlliIll 

a.nd Ilcfriprallaft 
Cdl Spruill lin and ,.. ... l'nlleaiOft 
Cel 1_"_ af Mechulcal' Wart 
C n PaIIuc_ COftII'Ol 
C,I '"--ic Tulle S,.,_ 
1111 TClllpcnlUft C_rab II'MumaIicI 
Iii ..... C ___ ..... ItepUn 

ct, E -EJmriaI C..u.ca .. 

I~' Elearical T~ L.iMs 
CIII Ea..:cnc. Wart far lluddiftp ..... 

ScNClUfti 
ccl Ulldcrpaund Electrical COftdIlIl 10-

lUilMiaa 
Idl Sound ..... lalerc_ S",cms. Fire 

Doneaion S,st_ Sipal ..... Bur· 
liar AIuftI S,.,mtI 

lei Electrical 5 .... 
10 TeIrp/IoM Uacs a.nd Ouc:cl 
I" CaItIt T. V. 
Ihl SullslMiuaa 
Ci' Electrical TemPIRIlire Camtols 

IC -Buildia. C_NClioft 

A. llesidcMial 

"Raidftci8I llllilcliftt _ars" .,. 
1 __ ...... .me. _ ....... 10 _ruaiaft. 

rm ' h ........ ar ..... a PI 04-. 1_ IIIIw arf_f..., .......... _ ........ I ___ 
........... ~ __ .. _·Xliaw 

IIIcnwidI. 

Lee- _ 

Al ......... __ 

w' iad 10 IIid Oft ... _ fardle~ 

.21.04.4 
"SllIfIJ 

maiaw. ................ ardanalitiawa' u, ........... 
ar __ far - MIl , •• q" 11I!t ...... 
pulllic. 

Col ........ 

A COIIInaor ...... II. dusirar_ is 
_1IcINad 10 IIid Oft MIl COllI,., far I'" _ion. 
aIIeraciaa. .......... clelDalition ollNildill .. ar "noe· 
1_ ...... rar induliN! pnIdua_ uct 1CrYice.. '*" II 
_f ..... pIuIs. 

....... c I •• 

I. A-a. Traa_ 
1. C.,...,. Framiat ..... MW-IL 
3 . ~'" 
4. F1aarC-,,,, 
, . F ....... _ 

6. G&.ss. Window ucI Door C.-.rua_ 
!. '1I. .. ltllliaul....a Recral~ Eqlllpmenl 
I. lAI .... l'Iuer a.nd ScIACca 
9. !\4MOf1fY 

10. Om-.I ucI !'otiscd .... _ !\4cfal 

II . hiftlia .. lm_ o.c-ia. 
11. Roar Dlcts 
U. Site"'" SullcliwitiOft ~p_m 
14. $cIoeciaI COaIia .. a.nd WuerpnlOfill, 
U. nac. Terrua ud !\4ull\e 
16. IftIIIIMiOft 
11. ElcvuOn. EsQIucm. ud Dumbwmletl 
I.. Ercccion"'" Fallricat_ af ScNClllral Sled 
19. C_-me 
:0. Shea!\4e1a1 
%1. Roaria. 
%:. COftYeyan 
D . Sandbluciq 
%4. GalfC __ 

25. T_C-U 
l6. s..-... Pools 
%7. O""-Ad.~ 
2II.~ 
1.9. Lao: e ...,.. 

lO. feaciaa 
'1. 0m0Iici0II' 
,1. !\4iIIWfIIIIl 
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He -HcPy C_""' .. 
A. MariM 

(W"-- OIleD. HartIof 1 .... 0 __ 

... T CI'DIia&III 
8. Tunad'" Shaft 
C. !ner" and Power Planes 
D. Duns. o;kes. LCftCS and CanaJa 
E. !\CUtin. SUI(acc ... UndcrpouIId 
F. Oil F"ocIcI COftllnoctioft 
G. Oil Refineries 

I. SlnocturU Seed Em."lioe 
:. T_ ... Se ... , COftSInoctioft 
,. Foundalion COftIInoctioft. PiIc Dri"ln.. Founda-

cioft Orillinlo and SeabdiDlioft 
~. DmMMilioft ... !\Coor_1 DC SenoctUlft 
,. ('1ann •• Grultbill" SNuin. and Rip Rap 
6. 5IipConn C_TftC S""'-"lUIO 
1. Rillln. and CraM Iltllln. 
S. Wddin. 

A. Gra4in. and Drainqc 
Includes padilll. drainap pipe and 1I111C­
IUra. cIcanft. and IftlIIIIiftI. 

8. 8&M and Paorin. 
I. 8&M COftIIruaion 
:. Hoc and Cold Mia AspIIaU 
1. Surf..:c TraalNlll AspMI& 
... <:_e Pawift. 

C. IIridICI and Culwru 
I. Paincil\l 
1. RctIUr 
1. DcnIoIItiotl 
•• Iridp 0.:11 o-ta, (s.&uI, 
S. Guaice 
6. corr .... 
1. Sced ENaioa 

D .......... C-waioA ud .... 1--. 

21.04.5 
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E. ~ and 5p«iaIcy le_ 
I. Trame SaCce, 

L r.-Marken 
b. Sipinl 
c. Guardrail ... Fcnciftl 
d. AIICII""IO". Si .. aliulion all( 

Road_, Li ........ 

1. LaM-.M" 
Includes MCdinl. toddin .. p!aAlin •• ana 
c/IcmicaJ ....s and btusII COIIlroI . 

1. Pa_ RllllabiliwlOft 
Includes IIf'CIIUtC ,"",lUll. .rindin. and 
IfOOViftc. ._e JOIIII\. mil ullder­..... 

•. ,.,. DriIIin. 
,. !\ci..:dlMcoul C_-rcec 

11Id ......... alb. dn.cway ••• ",b and 
,ulCer. and bo ...... en •. 

!\Cunio:loal and UlililiConlltuC1lOlIlncludes all 
wpcro"lOn. labor. _cnaII and cqU11ItftCII1 10 ._plcce 
uneter.round 111111111. -&ler and _er rlan" and _er 
d~. cractin. ... d, .. ftaCC. and pav .. ,. lunlet, 
mcric\ed 10 spcciroc .,.. MIMd.1 

.~. Unclcrcround Pipill, 

Fumlll! supcrvisoon. labor. malmall and 
cquiolncnl 10 COIIIplcce all undcrcround pipln. fOl 

mun!Cipei and ucili., COIIIInoction lunleu teOIncled 10 
'I*1roc area MIMd,. 

I. Gas Dli&ribucion and Transmisllon 
lines 

1. Sew.f liMs. Se_ Drains. Rdlabilica­
lion and SenoctUtCI 

3. Wuer Lines 
•• Uodoil p owed CCItIII)Iil 

I. w.cr ud Scww I'tuu &lid Sew.f 
DiIIIoMI 

C. Gndiaa ud Dniaqe 
Includes pwIiq. draiaqc pipe and _-1-. cIariaa .... P\IIIbiq. 
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D ......... ' ..... 
I ..... C_ruaioe 
1. Hoc UIII Colli Mia ~ 
J. s.m_ T ..... _ AIpII&Il 

•. Concm.'_ 
, . MiKtUancvuI C_. 

IncllMklliclcwalkl, dri ..... ays, ~WII .... 

IIIncr. aad '"" culvcns. 

A. Plumbinl 

•• Procas Pi"", 

C. Malia .. Vtftlilaliq. Air CaMiliaftinl 
~ Itcf'ripraaioll 
I. Solar HVAC 

D. Sprinklers UId Fiflr ProcM_ 
E. In .... lalion or M-.:lI&niQI W«II 
F. Pollulion Conlrol 
G. Pncu_ic Tube Sygcms 
H. Tcmpcnlure Conlrols cPMu_icl 
I. Boiler ConluUCI_ UId Rcpain 

A. Eleclric&I Trammiaion liMs 

S. E1ecIric&I WOIt. (01 lIuiIdiqs UId Struc· 
lura 

c. UncIcrarouad EJcaric&l Conduil InsI ..... 
lion 

D. SoouIcI UId 1 .. _ s,._ r .... Onec. 
liM s,.- Sip.a .... ....., AIu1a 
5,--

E. EIa:IricII Sipa 

F. T ...... u... .. a... 

G. C ... T.Y. 

M.$dR ..... 

ZI 

21.04.6 
';'9111tB 

s 
,. EIca .... T_ .... _ c-rols 

~(s,.a(" 

A. AIIMMaI MuaiaI HMdIinIlR--., 

I. I •• orda' 10 be tlilib6c (or licensure i. 
IIIis ..,.:iaII~ dalira&ioa. lite appIi. 
_ ..... (untisft ~ I&lil(.aory 

10 IItc IIcMrd liaa& 11M appIicanc hal on 
ill suer .. !all _ (I) deli ..... _pIG,. -110 II. _,",eel _ 

. AIOa_Abac_C___. T .... 
in. Counc ...,.,... or ......, 111 
IItc Uei&eel SeMa eavilaa. meal Pro-
1«1_ Apncy IEPA). 

Z. A _01 IIOIdiots • r..:ft.c ill Ihia 
~, cluliflcalioft ..... as • ~'OfIdi. 
lion (or ~ of ouch license. require 
iet daipalcd ClllpIoJeet., 10 keep 
ItItaII o( all IIItIIio:UIc EP" require­
menu 10 illllltC .. " •• o( 11M an" lIan. 
dlin. and rcmovinl o( IftIlcri&Is ~'Vn· 

lai ...... ubalos. 

) . A __ shall. _~cr wort in 
Ilia ~I! cl.LuirlCllion is in pro. 
JI'IIIIo haw. p111Sica/I, oa lhe job sil. ;U 
laM _ I II IUdI daicnMeel employee 

dircal, ~ (or Ih. _t.. 

•• A _raclOI ,hall _i(~ lhe 80anI o( 
aa, CI...- IocIpd apiftSC il. 01 an, o( 
ill cmCliofCCS. reialM 10 .. «II in Illis 
tpcci&ll, ~'luliroc:ation willlin 1101 da~ 
o( ~ o( lhe ciwion. 

,. TIIis -..dmcnt IIIaII we cfT«I on 
JU4IU')' I. 1916. 

06I001·.11ItEPEAUD. 

""·.11 u.. ... ~-No~ flnaor_· 
,.... ........ IN!' projca wfIictI_ic_ M_ 
........ _ 61e1' ..... i. T.e.A. I 6%.,011 wit ..... . 
...... _taaor's IicInIc. or ill ......... of ... _ 
MIl CIDIIdiciofts of sudI IiccMe. .. be ......, ~ 
_ (or the ,";ca. 01 pcnaicce4 10 ,.,ua..,. .. 
..., ...-wiq o( lite project. 

• I 
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061001 •• " a.tI .......... 
II) T1w leNnI ... ,. ill ala-rul ~~ .. 

IicasiaIIU dcflllCd ill ,lie Unif_ MmiItiIuaIM I'loo 
aduns ""a. ill addiaiaII 10 _ in lieu or..." _iMrla_rul 
cWcipliaary Klioft. _ o:i-il pC.w.ies _ MY 

licauc round b,. llIe Board 10 be pilty at an, or llIe 
__ ioned ill T.C.A. I ~.lIl(alClI: « ror a 
railure 10 ~ llIe ImIII and condiciaftl of &IIy 
.... __ « mMWai ..... 1 .. under T.CA • 61.,0, ft 

seq. or &IIy bylaws. rules or reauIaIiona *",10 « Il1'O­
mulpled by llIe !loud. « r« a -iolalioa or llIe ImIII or 
any licmM in acaM'IIaIIcc willi l'!c rollowial tcIIedulc: 

V'lCIIMioII 
0_ ftCIIiaencF. incompetence. 
rraud. dishoMsI dcalilll andI« 
mUconducr 

Failure 10 obterYc llIe ImIII and 
~-ondilions or any Iicauc _ 
renewal 

Iylawi. niles « rqulalioas 

Violalion or IIIe lemu or &IIy 
liccMt 

PCftaIly __ IMIISSOO 

_ Icsa 111M SSG 

__ l!Ian SSOO 

_ Icsa lilaft S» 

nCM more IIwI SJOG 
_ Icsa IIIaII SSG 

IICM more lilaft SJOG 
_ leu llIu S» 

Cl' In ciftmniftinl llIe _, of any pnsaIty 10 be 
UIaIed punu&III 10 Illis naIc. llIe Board may -=-icIer 
IUdl rKlon II llIe rollows: 

Cal Willrulnaa o( tile wiolallOll. 

Cbl RcperitioM or tile vioIaIioa. 

leI Maaniludc or riak « IIamt caused by ,lie viola-
11OCI. 

21.04.7 
. 9/1/1B 
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CHA.:.:.:t:n 
SO!.!D W}.s:r!. :l!S?05.S.L 

... ~ . 
,,.,,, l-SO~ ... .r.c :III-..&. ~ 

a.:1·IG1. ~ .. 
~n.lc:. "".Iie ,.U.,. . 
1I-J1.100 n.5ar.sna. 
"'~'.IG4. t.ial.-T~ cu.'woiI ell!ia..-L • 
Non·las. 5~ ..... -="IC' •• ' .r .. 

c:a-.J CaCIi:ia. 
S,.U·IDC. Jl.C"..c.-.:an at !a:i1. .. .i~. " . • 
5c.n.l~. !:.,.,.... ... = eI...- - No'-

&::4 :W,"~:Se:&. • 

~.::s. jeitn= a! aCl_ ~ ieQJ !aa!~ 
~~ 

-.;:.::!. i".~ ~:a ~ =:i .. " ~ 
::=alI"ol. - i~_ a:A 

~.!!: - .-... -.. :=' •• :' •••• &;.1 •• ::,. __ •• ~ 
-.; •• ~ Sc:;: ...... ~ ==--.1 Xa.~ 

-)S~ - ....... a:: :W,"~ 
ia:ac:a - ms~ - Cc:to ,....-:ae:. 

..... -:.:::. O::C'I £:: _ •• a:== - r..!::i­:&..,. :::fr.r..=o '~:lI &llqe 
~=. w.::.:::, ~- :! _ . . ..::2 :-:e: _ 
lita..-:t - A:~&l. 

~:.::"- :::~-. :or-~~a.. 
~~.~ "=:-=::s ~ ,~~::&. 
II-::.::s. .~'::-.-"::::' - -=r"'~~:! :::: .... - . 
IN:.:::. c.~~_ 
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? ... r. l_~~ W ~ :>:S"OI .. :. .:..~ 

"-31.101. TiLle. _ Thil ;I~ shall be Itn_on Inc! :nIY be cil~ U ~h. 
"":'c=ncIMC Soliel Wutl lJLS;IOS&J AC"_· IA:-.s lfE9. c.lo:.. :!!5. I !: r.C.A.. 
t ~3~I.J 

C_~_c:.-l"r""''''''-' -_ ,. ~, .. ,o, - ~~""" 
Kau..._ ...... _,._"'- .. ""'''101 

- ..... Ia. 
~-....-r."""-' ........ - eI rwC't­

'"- .. a.'S-'01 - I"'''':&' 
Weal ,.... &04 ";0."'" ..w "·uu -
~~~ 'l".U- • .naeru004. " ~.S"I= 
- .. ~Llo. 

Elk rw,....u _ •• u..mr. 11&1. "­
eli. 5. ~ 1-s.cu_ .. ~ •• "', __ n ... chi,.. 
_ .. ..Cerft4 Sol .. It ~~1Cll, 1~61o. 
6f.4":a. 
S-.- 1012.=. "'1.104. '''3'·101 -

... 31.115 .,. .. C.,.. Sol ill I UoJolO'-
. c:....,..__ t-ecWau_ 5eU -
~-= 

AI&. CMe" ::.::.1 .c .... 
Ara.. SIaL All ... C·::Ol ..... 
C .. O.C.C.A' 1%.:O.c ... · "l'" Nw. SIn. ML • ::c.QO·.c ..... 

::4.'''" .... 
~ c:-. A.I:a.' 11.11.1 .c .... 
,l .. JW.o. Sw. t :10.200 ..... 
!'..C. c... S:aL t 120.11'-'1" .... 
V~ c.i ••• :'1-:':"7 - ::'1-1H. 
C.u. .. ral Aef __ .14 ItA. Jou. ::4 

'all.un c..:r.a .. 2_%4'-
314 ~.s. Saal&ll ..... tn_a, .. 4C. 

45. 
"""""" GewenI o.we- 'aftia .. ,. 

eluca-J~elUIe..a.4_Ii •• ,...& 
na&nI ~ OAC ~" U 55&. 

60-31.102. hbUc: poliey. - 1: o:li.r ~ ;r.-o:a:: dl. p=li: !1u!:.!:. uir.y 
::: Wl!!&. ... ;:nY.~' ~. ~nac! or CisIUC cd cna:l= 0( :lWa:ca. c::H."'\'I 

OI:Z' :a::::al "J01:.-ctJ. Ca.eCI :hI bUI::Y a:: ~i:y 0( oc: e:,",~=r.u -= 
;~~lil a ==::':~:a:! r..z.:a.r.cI sell: .... U'.e c.is?csal ;'-O;:-:"=' i: :s Ii ... .lz..-r-~ 
be ::. i'~bll: ;=Ii:y c{:':1 .. ..&:.e of'l'e::euee ~ .... .::a:.e s=llc! ... ar .. =:-..::ul -­_. 

(ll ~"i:. :=.- u!. cl sC:z.:j" ;:"':-51"=. a:c c:.s;,osal 0: 1:1= ""'U".u; 
(:!) :>''''.:::;1 i::z-:-z::. .. jlla:s != a:.:.~':1 l:lii:i wa.r .. :ls;::sa.l ,,-r..e::.s ~ 

:ec: ~.::::. .. Ce:.&:1Cs; 
(3) ?::Ivi:i. a :=:-=.:-&~ r..&u"~ ;.-or.-z:: c! C::::"QI of ,Oll:! war .. ;::-... 

=ss::r a:~ :iQ:sal :: =~-a:i= W"::il i':C'&l. .. ..&te. cl ia:al a::=a 
:"UfI:::.s!~l. :0:' :::. ;::eve-==.. =::=1. c:- a:a:e:.a:.: of c, waX", a:: := 
;::lh:::::: a::l 

(~I !:::---a.;. ~=I::: a:: .::-..:::::.1 s:1:: wu-.. ::r,:s&l s;r.c:s. :.~_-:s 
!::a. ::.. :=!. i ~ !'.:_~_ j !3 ... Z~2.1 

oe-3.-1Cl. D.~:io:s. - :"::. : .. -=s ::JI; :: :.:is ~ z.."! :':=1: U 
::n~ 

r..l =c&.-:- :u::s ::111 C".:: .. ~... !:::c&:e~ ::. I:l:: -=~. ::';::111 
:-..:::.1 ~:tL-: =.a~.: :: j :3-Z:-ll!: 

:ll -;0--:'':-:''=- =u::.r =_ --:,,:-r al::_ ~J..-=t= :: =,r.: = e:r.:==a:.: =::. a=::-~ :r.:tH:'-"&-~ 
i3i ~';:L-=C:- :1&:1:':. :~z::' t:: c!:u..'= a::2 e:-::..-:--=s= 
(-') -::-:u.!~ ~:e-:u:s -". ';;::"S::.:" or a -'- =-- -:::.=- .... u:~ 

:arz:: _t:: :.a~.:.; 7:"':::::;; 0·::;; ::.. ::= -·f; ~=,:,;,' ~ ~ r,:~~ z..-u 
= ::. &::,.:0:::.: !"1;:::tJt::&:i':'I: - ,. 

(!j "'?C'I:- :II':J a:,:, a:- J.!! .... -s:::s. =:a=s: - z..-''::'':s!. :--~'::-- I:"' • 
:-~;....,:.:...t:J .-.-:- .• -.- -- ~-. ~ _ ._~ _-= == ua::&::::. a.:::: ==;:&! ::' ,.. .. c. =-~_.I-- :.,.~.: 

= C::;S--=r 0::': :=! ::"::"1 :::::s r..s:. = cr =-~ s:a:L a:.: ~ ;:-:t.-=. 
=~ .• ,c..-:: = ::-.::~;!~ r.&:a c.: c:: :a;z.-:c,,: &;t:.~.:::::.r:::. 
:c:.a.:.~ =-::t c:a::::", .. i ... .s:'.: ... = ::-B-&.i =s-':'u :!::.. :':"-L 
;:-;-c: -c: 
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tc., :..c:a:::..:.&:.:. :: .• .a...-.... :.: ... :. ... -: ----. "._'- ....... -,.-- •• ,. • ., 
cus=c ~:'&:JO: &I ~c;c': a ~=: :G o~:,a:.e.l: =- p&:""_ ;.~e "-::--.s .:-ep:a. 
::-&:iG:l- cc! .pe.-=i~- ue ~-=o::-so::s &:id :.a,. 0. \&Md =;c:--~!r. 

m -SOUc!· ... UU-Illc&:&1 L"l! p.~ .. rC\&M. iD:1uc:nc ..-r.AOU~ l:=~:JOD 
nc,"Cl&bl. ca'-Uiala "'Ac Ul.,. beco::. Cis:ari.e!. 0: alul!.. !.'T.:l & W'U:e 
::-ea==e:: pIa::. .... '-Ir r.:;r,II,. ;.,&:=c: pi&::. 0: a:: ;»11=ioll =:::o! !a:U.~ 
a.:u! a:1 r.hu &!.ia;a.-lied c:a;c:ial. bel1:e:c IOUe!. Uquie!. tc=iIolie!. 0: ==­
~etl ~ ::wcial ruW-.izlC t-o:zl iDC:ur.:ial, ==cdal. &Ad a.-:i..-.&J. 
==al ope:a:iODl, cd !:'a= =--=-.:..:.:,. .c:i~:i ... Oil: a_ u; beluci. IOiit c 
CsMl¥ei! ::at.e..-ial m cio= ... .ic ......... or IOWi or Iiiuol.el! ::aw:iala = L-:i­
,&:io: "::z:D n.,., or illc1:S::ialliich&.-res ... hich ue JICIi= --.-eel mb;ie: 10 
pe::i:s u:loe: i 402 o!:h. r ecic:al W &\C' PoUU:iOll Cc:ollt.C! (ca::jIil.d &I. 

Z3 U.s.c. f 13.:21. U &Z:IllIoecl. 0: sou:a. r,»eeiallluc1Ia:. c by.jI:OQuC!:au­
:i&1 U oQ:ed by :hI I~~c ~e:c- It.:: ol19~ (==riied ~ .u USc. 
I :011 e\ seq.) U amcoee; 

C51 ~Ud ... ar .. Cir,l0Al- :lles:h1 jIrOCeu o(pl&C:C. CllC:i:C. ~&::" .. 
l:c. or cavC-:.:C lOUd ... uu Uct;l: ".·he: au:h lOUd war .. is (0: "11&" r .. 
:l0'\"al. :.:1&::1&:0:' or ulnce; 

(5) ~lid WaAa disposal ~·lIIe&:1S:h. re1&:i0llCi1l oC:=1 =o:I!l:&ted 
ac:ir.:ies o( a:d resOt::'CU (or p:oI:eu::C cd ciisposal ol soUe! waroU .::l:i: & 

=::::0: Clo;:oaphica1 ana eel u:lac ~I SI.-plZ'\"isic or &ZIT pe.-sa:a c;te.'"IG:II 
cea:=c i:l sucA a.-::~:iu: eel . 

(10) -SoUel war .. J='OCUIi=c- =UAI aD ope. .. tillll (or ~. pc;o .. a£:o:"­
:::, ~. c:a.. .. c::c:l..s:i:J or ;mIPc::ies ol solid 'C'as:.& ~ !a:ili2:a ::a:r,=-.a:io: 
co c!lr.Iosal o( ICIlid W'UtU !:::1uC=:. lr.:: :0: ll::i~ ~ ==c.-a.:i::. ==~r .. 
::::: s--=-.a:-..::o:. ;:o"'::=;' s=...:.::-;. = '"1111=. :ee:::!=. (.'-::s !!:'"P. =. 
::93. I !: !9i3. Co 109. t l: l!!SO CACj. S.). Co 662. I l: !5S0 (Mi. 5.). =- iii. 
f l: 1'.C_~ I ~~3C!: .;'co.s !9S3. c:.. :=5. I '-1· . 

6~31·1o..;. . UnJ._ofu.1 method 1 or disposal. - It Ih&11 !Ie 1::,.!~",-:":;1 :G: 

(11 l'!~:e 01" ci~sit &::1 solid ",-utei::::1 thl "'-ate.., o( ;';IT.aa exce,,: = • 
:::a::ner &;:;I:":Ivel! by ;.'1. cilllL-.::lL",\~ &:1C :h. re::neuee s:. .... ~ ;»ll1::ioll 
:0::;'-01 bOL-:: 

122 31::':1 saUd .. ...,.ou cce~ i:I a :a.-:.::r. &:II! t.:n:!u ==:ic::'.$ ,=",~br.. ;v 
:hI dlllL-:=e::t and ;.,. r-=IU" a:: poli:-':= =::;'-01 b:l&.-:: 0:' • 

e32 Co-...s::u::. &1tC'. 0:' O~ .. tl & soiic Wastl ~:'OelUi:1: 0:' ~s&1 :&::::11 
c: s::. :: r.:la:i= o!:";s :-..:iu. :~'::&::~..s. c:' ::-:t:s 0; :.~. =-__ ..issi:::r. c: 
::: r.::: & -1-"e: U::I =e&~ , ~~ll: ::::!JL-':s.. :.~..::"..J !~i. =_ ::!. f <4.: :::;:1-
&:. :.a.:.s !i:-:" =- ls.;. i .;: :.C_.!_ i ;J..;~C"'.1 

65-31·103. 5:,,~-'\ilic= O'·C' :o::s::-.:::iC:I or c!!s;lOs&l !ar:i!i:iu. - :al 
• -::~e :=;:..-:.-::c: 1:&1: a:e:-=.st J!!':::c S;~t~-:';:= 0'-1: :.=. =~_-.::-.::~ =; 

s;H:! "'.Jr.. ;::-=:us:::; !a::l:"':u a::! ~:s.a! :a::;:::es =: r.:es ~:-:::.;::=~: :'~f 
r.a:L :::: i!:l:'&i r.:::~.J::= I~ait a;;::,. :&; ali iu:::. ... :: :::r_-.:== :r 
s= '"&1"'.1 ;:":1:us::r :a::::::u z.::: ~csal :I:m·.!u c 1::".11 .r.':=::o 0::.a1 
~e:::::1 ;r":'ii: :u!:': &:u: sail~ 0::.':. :;:.ali:y 0::::. ~_-==t::' &:: .... =~ = C' ::ay a:a:: ::t ;:0:;:':- ~:aa:::i = ~.u.! :: .:::= W"Jr.u. 

(":II ~G:a .. ~.;:::= c..a:. :.s ::"":a-:a: == 1:'; It 2:! ·:';-.1 ~I :a:!t :: 
c:: n:;': car .... ~u:::i !~:!.~ = =sr.~ .;;-~~ = s::.t:::: ~.;a:.s := 
r.:::: ~ c:-..r.:-;:::!.-: c: "'CII :aT'!H-c r.:---:': -= z.::: z .. ~ .... .: :. .. :::1 
t~c:. : .. ~ G! :::.r.::: .... - co :,':1-, == t::is:::.;' oI'a--:-.iu e: Co .. , I:' ,1i 
: .. - • .:, &":"1:-:':';. ~ ·~I ':~-c.: ~- .... -u: c! ·:"1 -_·.r.--C ~-
;;:"'---. Z,. ... .,.;:. a:;';:' ;'i-,~. ;~-:...:.:~ ~y';::; r.::: ~;ci;: 
~::s. =:':'-:::.a. a:.: :1;-';:'::::.1 &I :&1 :t :1;-"::1; :: :~ :1 r=:::SU :: 
:::. ;:a.~ 
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Ie' :-:,e :,oa..-: :s .::K-.... :' .. : :0 Ai::: &.-:: e:-.:-::-:e ~~~.t a::: :"t~:.:::t !:: 
:.~e co:s"_-~.ia= or a~... ~::h~ea &."\c! SI!e1 = ~e al\Cra~a= or U&r.I~: 

• ~::I~el aN! SItH. 

.cI' Tn .. commIJ!llaMf' .11 ,",n~",rd II' I","wuc:al .. onll4 .. · •• 1 .. p"oC'f'!<IIlnc: 
!acill~l" .nd dU'~1 rac'ihll'" or !In .... !nrnu=nCtul In.. JIWIP ..... Il .. n ... n .. 
ei~:nII MCII!UIa",· • 

••• When th .. lit .. or Iccauon of .",. ,... ....... 114 ....... pnon-II\:: !Mciht~ or 
c!ifpoMJ taah:,· iJi JIIlvatl'd ..... ttun _ .1. m.J.. col , .... tluun4lor_ ul.n~ mua.", 
Io&h:,.. no n ..... • co"lU'Uction of an,. .uch t.cihl~ shall .,.. .~",,'.ct.;.,.. th .. 
cie~rtmm' "'i:hoUl th. to'"e""",;: body of Iouch mvn&C:~ln,. mnHnlln&: In tM 
location o(th .. (ltcillty: P"O'·lci..ci. no..·.'·wr. that tI, .. prn"lIlo", o(l."" tI::bMcUvn 
1.~11 not a;lplr in a count,· ha"ft&: • metro;Mlhua tarm or ~'emmen!: • co::nty 
hi'":"' • me':"Ir,IOh~a rcr."::l o( &:ttVernmeat llhall not ha~ th .. lI"thO"t,. \0 

aj:lj:lrGVf' or disappro,"e tluch I:t .. or location lei.ilcenl ,(\ Jluch m~ro!lClhun toY' 
e~meat: .n4 no aciJaceat covaty or m::nicipalit,. 1.0 I county ha,·u:.: • m'~ 
poli~n fa~ o( C:0"I:::ment IIhall have th, luthority to .p;:ro .... or dill&;:;Iro,'" 
IIU::' sal or Inc::I~lon ,,;thln ~h. DounCaTi.1 o( luch me~pc.Jl~n c:o'·ernme:\\. 

1(1 Subsectiaa .el a( th .. HctiO:l I.~II not ap;llr 1.0 Cft".&nti- Iw"n: • ~lIU· 
!a~aD. aCCGriin; 1.0 ;he :'S;O (trcie:a1 CtrM'" or aa,. Io::bHqu.n\ federal """::I. 
at: 

Nat 1 ... to"an 1~.000 nor ::'Itr.'I U-.an 1~.5oo 
:-to, I ... U-.all !9.5OO nOT ::lore \han 20.000 
!'a\ I ... :.'san 20.000 nor ftltr.'I ~a 20.500 
So, I ... :.;aa ~.5oo nor more ~an 29.000 
Sot ius :.1..an 30.000 no:" ::ltr.'l :. .. ,::, 30.500 
Sot il" :..~an ~3.';':'3 no:" ::'lore :..~an 3a.000 
='a: leu ~an ';;.;00 na:":::r.e ::-.a:1 .50.0:>0 
S~ Ius ~ !!.~ :::- :::="' == ~a.ooo 
Slit ieu :'":&:l :3-;.000 :Ie:" ::lOTI ~an :!3.000. 
1;1 !'::I ;:"DVisia::s oi Sl:=se~ian eel ai:.":ill H:".lCn S:-.ali 1i'?ly c:lir:o "::=~ .. 

of ~I fl~ :lasl. 
(!II W:'u= :.;. :O--;";O::t:" ::I&rl:"ct\"" 1'1~ (or :.;. C::::~:"':C:'I c!. a: 

:1.,-,. i:.. a:'\)' soiie ... ar.. ~:"O:us:=: :a:ill:y or' ::s;l:W il:m:r II:" J!:I. h. 
1,"'.aU ==::~ ::'1 -'rl:!::;~. jll.-sa:t :&\"i=_ r.::::S:::.c r.:= ~:I-I a:: rea:. :.":. 
~=:s :=: hls ::u.;:;~ .. a!. 

~il .:...::::::.1 ':.&it.: c: :'~t CI;z..-=:I::' ::::-":::U::::s:. =' ::r: ::: a::o.-:&::. 
.-:-~:1:iJ;z:: L~i =:1 =:-':':::.e: i:: J.=~-::t.-:-'::. ~:.:.s:=.J c!=~;-~ 
:: :! :':-:i. :3 ..... ~t.:. :=. &::::: ::-:-:h"ll & =-~ c~ ~t:-_ u :':=a: :.: 
! :S·l;'l~~ :.::.:-.1 ::-:=.:. __ ~!.,. !: !;-:-'" ".~.:,,~. s.:. ::''': .. 11 :·l: :'S-:'; .,:;. 
3.!. ::. .;S5. J :.: :'i=C· ~~.~ Set. ::. :==. ~ ~ :.=S:. ::. :~l. I ~:': :-.. :..:-_ 
: ~3:!.1 

:C::~'. S_1=-~. ~:.L oiftr.lo !-.':in ... "mea JI •• le"'l: .... -:=. toot· 
~ ;IC::'''-- C'.-= _____ =- = .. :"C~ ~ =: ... ;.~.:.:.;. f.1;·;;1. 
r.::::.c:c: :. ... -::. l. :~ .. t.. 

c.. ...... Ad........ -",:,""....: .: -=--., .. :..::.~ 

1;"%1·1(-1. aeris:"a:i== - ~.=;::ic= !:-::: .,a:: - ?L--::.!-... ~-:-:l .. 
- '&f.~J SO 1:11:: ....... ;::o:us::; ':1"::-- e:" ~ .... --- - r.:."" a::-
~'::a! S=::"'.s:= r.!-:::!-: J:.I!e 0'-7c:~.;'1.1·';' C;=C"&:~ ;-,~~.! 
:.: a:,- ~-s:: :.: ... :. :a.. :s;:r.c.: .-::: :::. --sr. c:: -=.. -'-I :! 
r":: ~:::::. ~~ :J'::~ =- a:-..... A.:l :t.~-:.I. ====.;:::... 
r.!;IC'I=a "':'-0 ~ r.! ==7::'::- cw: ........ = :,1. .... ~ ~!-.: u:a;:: Ie 
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Ol.l~ If: t 6io-3i·ll0. ,~ll DC "',:.., 'II. CO~-=I"loncr. 7n. c.o:.:C: '" a;::.r.or:&.c: :0 

~c!1 procedUIW (or rc;is::"auon b,- mcanl o( Nics a..,d rerWa~onl c:aI,. 
p:"Omul~l1ed unocr the lu\bont,. o(w, par-_ Such No.. Inc! re~iauonl aball 
a..,:lucie ,",,-iliON (or public no~ce a.-u! an OiIpor-.unltr (or I puillic hurinc CI:I 

pcr::sit I;lillic:ationa. 
(2) A!ter pl.lblic notice .nd .n o;rpor.unity (or commc:lt. \h. co::=iuicmer 

%:ll,.. La \be U\e:lt IlIowcd in rl;--,I.tio:l.l adcillad ~ the baarc!. s::ant vari-
anco, and .... ivers (or pcraaM: .nd :""0 boanl1Dl1. Ulrou;h :he l"I:iC:l&kinC 
;::v: ....... .ablish csr.r.;n,iOnl Crom the rcquiremau or dUa ,....." and pormi:.e-
by·ru)e Cor dlSHl 0( ac:-.. i\-iUu .ubje:: \D \be reqllirr.nen&& oC \hia pa.-' .. pn­
"ided tha: it ia dc::lc ... _,1ed La I rcuonabl. cic~ .( cc.--.ain:r :hi: eiui~ or' 

o;>c.-a:l:lC jlrac:-.ices "'ill ilrtYt:lL ciC;:-lciltioa 0( :..,, __ a';ro::::lonL and will lei .. 
qlaLai1 ilroLaC \be public hul:h. ...ret)' and l:lviro:l:JlO:lL 

rD) Dia;NIw or ilrClCusinc !acilitiu or' Iha a:.-nr.tlr re;incrod -i:h :..". 
dej)l.-::Dont sh.n nct noed • lie'" pc:=it u:li", and u...,til their CI.l.."TCt re;iI­
-:1:iOIl mun Dc a.-:sended La .n==iI'" &:I,. iI.-ocaI =ociific:a:io:lS or' ~ 
liCI:IS 0( Cj:Ic:'&:iCI:IS Cl::':Cltly allowcc!.. 
. (el 0"_".,. ilros::a--n a;lil",,·a!. Fiar La :..'t. iuu.nco 0(. IOlid ""Iftl pcr.:i" .. 
:.y 00 Cul1l11.d Dr a cer.i!ieatioa Cro:za UI a~lic:abil ;n;:a= ...... U:lC :."'. 
cr..c::: 0( a;lilliquc:I 10 Usat ;IfO;:'I:l II:' :!:at an applicatiC:l Cor • ~ !:aa 
bet: I\:=:i:ad 10 :!II a;lilliwle ;:.-o;:-a=. nl Chilian aC lOUd ........... Q&:I­

.~c=o= uIi:i LaC::1:a1 ~ &:II! a~cc.. LO :hI croCI: ITIilabi .. froc= ~. 
eh'ilio:l ol ... ·ater quali:y CO:IC'III shall l"aluaLa :hI ;IfOi/OIld a;lillic:ati= = 
c::=r La ciea..~:l1 :..'".&t v. .. :.u ;~:y ·r.a:::&~..£ !:avo !)eCl a:e;\a:e!r G' 
ceu.:! to ilre"c:' "oll~:io:l CC~ .... atc.-s cC :..:'0 r..ztL 

Ce) 7':11 c:--:ssiC:lU :.ay cie:J,.1Ir revokl &::1 re"..s::&:ic:I ir!11 =..,u =t 
~. a;:;:ll=: c:' re~.r..-z:: ::..u :~e:! to =;:ir ...:--= :::1 ;.-o~"islo:s a!::::s ?&:: 
II:' ~I :-.:les i'r=::~.&:e:! ~-suc: hereto. . 

CI) A::lo:s:aXc by ~. el;:&,:::::I::' =--'s"=s.-. II:' :'oa.-: = ac:arCz:co 
wi:: ;l:I1 ~.£c::.s o(::.is se::iC:l Call be =C=:.d::. .. 'Z--I ~~ ~I 

:-_,:"i=a or allter:1i o!~J. ~ "'::c::. a=!c: ::~~a a::aj=, cs.-;T 
::-~e::. u ee:::c :: I :S-:S,lC2 r.:,,::s :r.!. cl:.. 2:5, t 6: !SSO. Co 6!!!. t ~ 
!9S0. =- 599. I 3: l:F'-. ::. :!l. f %2; !!!l. ::'l;4.1 l: ~.C_s....1 !3";3~:: 
.A.c:-.I. U£S. ::. ~7. t !: !nc. ::. o.w.. i 1.1 

A.=sesCDClI&. ~.,. !JU L~...:!=sc: = , •• 
!: ~. ':'-r. "'!\&.c:1'9 ..... ..-. -c:o .. ...-:: ::!dt­
:.:: -::--=au:=c.- al'e:.: ::Sf :-=:':I:' • .---~ 
~~:.n u .. : ~.: = ~. =-= Y:.~: •• &:: 
:,: :':. 7ftM~ .. :::: M:1C:II :.i.;.c -:::.c:­
•. .... ~ -:'I:-~,:.:::a.. • 

~::. !tH a:::e:=--= d:c 1.1..":1. 
• ~~r.~..u;a:'W.=-=.1 :.~ 
':=co :.. ai.L 

.4::1 :U!. ::.. ~ , =. J::ir :. :tft. s.:. 
:1= ::: &.10; ::":T'::a: :..::.&! ~:'. :iri &.'":':.~.:=.= 
:t~. ~-..&: &: :. •• -':'1= A--:;' :.. !~::. !c: ~ ..... = .... ..::; :-~-. 

!oP=D1I .. kc::In ; •• , .... ,,_ ':":.w -. • 
;aa: .. rai~ ~ = , ~:;'::1. 

~-1~_ S:~..".;,ao: or o~-a.:io:s - ~::.iH a::: ~.:!&:io:s. - 'a' 
"':'::1 c ... ~-=c: c&:: cxsr:,. ~ ~..ai= :'I"er =. ~= a: 
-,'-,-,-:. :: I:;:: -r.u-..I :::=uC; a:::'~tl c: ~:u.: "'I-~;''':U ::" S::.L 
.:::: rCs.-:&: r~t..""-":= I~": 1;:;:,.:: all ::_ iu.-=_. :: c~:-&:i= a::: ~ -,-,--. ~== == ::" =:: =.= ~~t ;:::: ::u.-:: s:: IJ!~ -:: ::.. ;--s.;::r :! 
-'"t c::-::-c= c:: .,.~,-:..:~ -:.1-&:1--·. -~--tl'-i c': =.:r. .. al 
:;I-"~~-:::J. :.. .. t :.~::.:~::=--.-:-.: .:' ~..::::; ::;:-t -.: •. :-.: =.--.. ____ ..... ______ .. ~ __ ft_. __ . ___ . __ .. _ ._ ...... _ .• _ 
lL::::.s a:vC:---i~' ~....:= c: -"'--:.-"-:1 cr.:=:~:iu. QL--s.::::s. = Cu. : ••. ~:.: ==--=1:'. =--==;I~'-'u. ::::u.~..L = l~ ~-':! 
:'u.'::::.1::"':"-;:: = c:':::t r.::::. ~u. ~'-z~u. ci :t;"~::::.t I;-~ w 
- t=H':-' -:,-,t &':-a:! - _., -..:11::"'1:' cO: -..s:r.:c· --.:. -:'f 
=-'·u"':;-:.7;--_- -;:. --1:" ; •• -r.-::' •• -=---;' r. .... -I:::. __ . _~.-"=_7 .. 
:--~... - -.. ,,-- - - - • - .-.... -r .... - - -
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uc=u is &~r..:.ec! :0 i:" ... .i;au.--=!: ',":;::.i ... G;IC--a:io:&, &:II! Ii:' &I ~ 
AI bl ti .. ::s :alceua..,.. 

C:I) A::ia:s :.a.k.:a ~r :.!:Ie C:Q&."'='::':' =--:"iOD.:. or =a,."1! :: a:=:-=..&:ct 
.. i:.!:l ~e ;::o\-wa:s c(:!-.ls 'lc:ioZl ~ ~e =:':1.lt"'..e1! := &c:ar~ -.~ ~'11 
;::'CIYiaio::.s oC C:&;-.cr ~8 aC :::1e :'3 wac :.!:Ie ""..ic= mvalv'l & :.ajor CI:OW­

~ec:. AI c:eneci := I lJ.l&-lC2. [At"'"S 19E9. C. :.95. f 7; !9iL ::. l!.5.1 !: 
1960 CAt:J. 5.). ::. ES9. J 4; 1!!1. C. 13L J ~; T.C.A.., I ~Oi.] 

s.r.iaa Ie s-a.. JI.t_ ~ _ 
lie .. Nl~ a. &a I ~1·;~ 

6I-31-1OL Dele,.:iaa ar c!u:ies CO lac:al b.a1:!l a~CL"'" - ~ : .. 
£a:au a::! ~aa:~ ~ .. • ::::a::.:.ec! :0 I!elep:.e :.!:Ie c!=ia eli :'eQG:_:",ij1:i_ 
~..:_ ~ :.!:Ie= ~1 ~ ill:: :0 la:al :.al:!l o~:a:s :0 :.!:Ie t:"..e:: ciICIIIl ucaa&..,. ~ =1 =--:";0::'': -= =a~-:l ~ =il1.:C: =. iI="~-i;-...1 0(:::­
j:&:"'_ (~.s lS9. ::. :SS. I !; !SSO (ACj. Sol. c:. E!!. I S; ':'.C-~ J o.."Ol.l 

~1·1C9. F.:i.:u c:'C:a CO cau:ties a:c! :=CpaIi:1I - 1....;_ 
cd. &i';::oanl. - ':'~I C::;:z..-=:== ~ 1-:'~--=:::r.:IW':::':: - ......... ;:'C:I = !oz.:s ==::1 i'-: .... -zl r:ve.-:::I:': cli c-~ sa:':'.'U::I === ... ==. 
-:;--1. :===~~.s. a: =1 :--;;-,--., :.!:I..-r.l:o uais:::c::. :: ~;:.:.:;. 
a:;C.':~. ===-~-=r. al:.r..:r. a: ~ sall:! wu-.c r:::us::.. "1-~:';CI 
a:::i Cr,=w ',.H:iu 0: S::.es. T'':I C:I;z..-:=e::.: is &-~c:"~ =:::-= &::::0_ 

=:::.siC.a:' o::r =:51 &;:;:=:a:s ic:r ;:7--' == =--=u. =n. =-..s. z::! 
===~~u Tl::I ~'\'e ~:-:"'17 ~:r.: & ,:, .. !::: & s=: WU"oC ~ 
syr.c: :: r..o z.. .. :::..~ := Q o:':,Ily a::;:-.-.! ;-\, .. :: I. JC~ war .. 
::.s;::sal.,-r.c: w== =""'_-S :'a'G !:U c: =::'1 r-==.;_:.s=--=::s. 7:. :.:;--.. 
:c: is &::::-.:r.::.; &;:;~·t:: '::u'r.-,.e ~=;a:.s:: 1.---..%::1 r.-": =s 
;:..-;:su :! =s ;z..-_ :.;..-:s :,,==.=. =- :Z=S. I :: :.:_:... j !Z-'~~= .. j 

s.e:oa ;a 5-.-.a: jI .. !C"II::ft&. :-~ __ == ~ ~:D : I ~.:.:.;. 

~-llo. :>'.sj)Clal a: a __ ~,-.: -7.:!s ~-: ,:.,~ ::: &;;.7 = =! 
~ ::~ ~-:. =r:::C; 1I"I.r" ~:: :s :wo: ::-.:... ..... :.: =r= j.-- ~.r-:,-==.-_.::.r.: r~ =-?CM! :"--es = =:s:a & :r":=:::SZ:= =- -. 

• &:z:c.: = =.. ;-..::: :t ... ~ [.'= !..c...:i. ::. Z!.I lC: :.!!O L~ 5.:. ::.!!:. 
J l: :-':_"-- i !~::.l 

~ !.e!r.-l-~ 1':';:: = -.--,.- c:r..:.:! ,.~-=-~ === a.-.::r. C 
a=a::. =- c- :=.;:.: ::a&::II U ::!ec.: =1 ~ f'.!. 

&;..::-:.u. S:!!:" war .. :!!Ipola! :--=-~l :..aL~ - !\ic:~t.-s - ~= .. 
a::. :"t;-~:ic:.s - ?:-o:e::.-a _ C==i'&:S&:C::' -1&) 7:s., is ~. 
I:~:~ "-IrA ~..u.! :--=::1 ::&.-: ....:.:::. '~,~! .=1 ==;-..W- :! eilTC ::.:1 
:c..~ u .I ••• :WJ: 
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(1) One 111 pc:san "'ho ia en:as:td in I field "'Iu= i. cirt:".Jr r.I.\ct :.0 
a;:iaal:-':rt "" be '~In~ b,- tilt s:o .. c~or fro= I I..: o! :. .. .I"n 131 PC:SOIli 
no=:" .. ~ by ;ht 'tn."lftln ;&.-::I 5::re.::: 

I!) T_ (2) pc:soIII .. iIO &1"1 t::jll."..cl br I priYaw IIUIngC".:::i. .. , concc:":l 

..-:-.h cnaric_ in IClftlre=Ctl' o( IOlid ... aWl or ha:&.ooCo\lS ::&u:iala &0 be 
e,poin~ 0,. ,-,e s:o~or £too::a a lig 0( ai& e&1 pr.IOftI n«=iuld bl :he 
'Cftftln MazlI:!ac:urcr A.uocia:i=: . 

e3) One el) pc:"SOD .·M is & rtc;jr .. rtd .n~ncor or leolo~.c or q1:&lmed iand 
SI:..-v~r ,,":h lcDo.·itC~1 o( manale:netl' o( IOlid .. uwa or ha:.a.."'Iioua ::aa:.e­
nw Cro::a :he (ac-.:l:,- o( &A ins-.i=~oa o( hi~hcr Ica.-:in&: "" Dc &';KI:::~.d by 
:h. S:O'"C.":lor L-o::a a lin oC fOI:f 141 PC:SO:\S. t_ 121 0( .. ho:: Ir.1I Ot nc:::ti· 
naw:! Dr:he iIoud oC::-:u-.... o!:he Uai ... ~i:)· o(,e:ne_ ~·r.e::a. &rIc;he 
o~e:" ~ (2) or "'bO::l s!ull be Ilo:i:awd DT ;he bo&."'Ii or n~&::.s o(;h. r.a:a 
u:i .. c.-si:,o &rid =:: ... ::::U'7 =lIele IYIU.~ 

''') 0:11 (1) pc:sOtI wi:A kDowlcC~e or =a.na~a::'Il: 0( IOlid .... &AU or hu· 
&.-:ioua ::aa:.c.-.ais &0 0. .~oi::ad 01 \he fII"C.-:IC Cro=. & Un 0( :."u' .. el) 
jlc.-som Ilo::::.ud b,:hl TCftUSH ~~c::ICW Co:::w :.0 :cilfllc:: Go 

,-=--==.::.&1 i:s~ 
(5) ODe (1) i'UlDll ~r.d in:h. b-.sbus or::aa:arc=a:: a!lOllc! war.1I or 

h&:a.-Col:S =:au.':.aIa :.0 0. l.;Ii'oi::.cc! ~ :hI ro .. c=or !:o= • lis: or~ .. (3) 
ilC."=- :o::'-:awci by =1 Na:io:w Solid War ... lta.=a&:e=.:: AsIo::a:io::: 

CD) 0=1 (1) i'UlDll :0 0. aili'cwci DT :A. rovc:l:l: :c= a lU: oC =n 13) 
pc."o:s :sc:.::I.:.ed ~ :.;e Cocty .5c.."Ti:u .&~:il.:ic:: 

(i) O:e (11 j)C.-S:: :0 ~ &;:":.1::": ~ ~I fOWC."::: =-== & !is: o! =111 I:;) 
~"c:.s ::-'-':.e: ~ ~. !"=:usn ~!=::;:al !.a;-.:c 

(S) "!".::"n :l) jlc.-sc::s s:.a!l ~. ex a:;:::o =c=c." &::! Call ~ ~~c c..--j .. 
S:O:1C' :! ~e cic~a.-=c:: a( t:=o::ic: cd ==:J ce"cia;:::c: c: :is 
a..:;:1H. :."Ie co:::::uuic:l1T ofhul~ &ad ea,·i==c:, or:is licS:;:! .. a."ld :';f c.= o( :='1 '-=.u .. r.a:.e jlla::=i::r =s" a: :is cU!;:1H: 

,91 !"::. CL .. c-.=r or:hl ch"isic: 0( faii: war .. =&:&rc=c::: af :.~~ ci.~L~· 
::lC: a: !:::.s cui~ .. ah&ll HrY. U :he ".:'_;:&1 • .::c~-r ar ~e ~a:: :-.:: 
Call :&'10", ::a VII:.e I.; oaa."":! ::l"::::;s. . 

Il!!) I!::e i'=I'.c.-:= Cots ::0: cOOle :0 &;:jIai::: a::e or ~c ~c."S::s :e:::::· 
=a:::e::o:'= =:.::':e tL~ oCr.:~:i'-:S!:-..s (l!. :!!J. t ~!. :.;;. :!!. ~ :!.:~. 7;::­
~. S:::'I:-":::-.. :.:! ~;;::-:;::&~. c:-;ze:.,-:::. c&l! r'::::~ & ::1'2:' :.r. :! :.:~. 
:.&-::::5 ~ ::;: e~~&! :: ~~* :,:, :.~~:: ==;-.:.1! :::'::J.:1C::.l. 

~"~J :-.:! =s~!I.:s &;::::=~: ~y:':! i=~L~= L~ 11:"\·' ::;.:-"u..- ~I::.J c:: 
-=.::1 !.~c- r~::'!u...-:s &.-s &H~=~:: ;:-:r.:t:" ::0"10 ...... ·t:. ~ :'~I ~T. &~=':=: • 

• :C:J I~a ~ :,.. &s :=ll~ .:-~! r-uc:::. a •• ::-':!:-~-a! ~':Ut=:.2.::v, sl:2.l! I!.~~ 
. ::. :-",;--1:' ==:c:. oe !:'I =~ ~.a::'\" •• :.,;; ~ &~:".::.:.t~ 
::: I.:c.~ c!:w-o ::U yu.-s. =.(1) :::::r.:;. ~~~:.t.:''''1 .:.,·T ~ a~~:".::.:!: 
::: z:c::: m-:::: ... :3' !u..-s.. =_ :~~ .. -..• t:!~t-.- .~--=::z::. 
::a:.I Ca!l :,. ~ == a :c:: a:~ ~'!u:s.::' ::"'UC'.'~ c:! 
c~:::--=c-~ ;--:I:"Ir4 L~:" C'!IC:::-.a:::: I.:::: c:~ ~i O;OUo,-s. ~I 
::r":llII::·.&;e c:!war.c -'-'it::c: ,:'J" be &ff==.c:::: a:s.~ ";!::- :·n 
-t.L-s. -:., ---u'--'--' ---""ts 1-':'::" 2.- • -:1- ,--, ~~ , -s.:. --.: ::'1 -=...:.:::-- c;. ~ ~~-•• :.,'"1.", :~_.a_-;_-;":: · .-: I -= - ._,.. ... --... _.. --~-- -- .".t--"- _ •• _.- .. :~-

I:) .ft.ll -n:z:::u :: &~==:a: ~:r-_-:.s ~ ~. ~.: :.:. ::'t =;-.:.L &r­;::::=. a==-~ :: Jt.-••• ~. :.-,'-:e: c:! ~I =~::.: :a..~ 
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cc!) It shall be ~". ch.-:y or ~". ~ \D ad~:. moc!iCr. re;IUL ilnt::lul;,a~ 
aC;u cu. 1I00.ice a.ncI ':JO:"CW ruiu and re",.ua:.iona ..-baen tile iIoa.; CH::Ia 
1Iecaaa..,. Cor dl. propor ac.,u:Us::aUcna ol ~ pa::. Prior \D p:o:IIulp:.i:l;. 
ad~:.in:. mocii(yinc or repealin: rui •• and re:ula:.io:la \h. iIoa."'C! shall con­
eiue:. or cause \D De COIlCUftacl. p1:b1ic huri:lp ill _C".iOIl dl.~..,:h. AU 
Nch a.-u rela:.ive \D MUU a.ncI rel:Uia:.icms aAall De ill acal::'::e ...rob t.~e 
ilf'l""isiona or Willa" 5 or t:~e 4. 

1.1 :-:o:.ice of &:I~' hea.~nc shall be ~"en Ila\ I ... ~ UU:tT (30) cars !MCore 
~\\O elate or such n.a.~n: arlC! shall r~'" :h. cia~ :.i::I •• a:l:i ilia:. of ne .. -:::: • 
.. "d:h. su=;.ct orUi. h ... ~=e. Any person ... ho des.!ru \D De he .. ; rela:.i",. \D 

calid ... ute ::&:-.. :1 at a."r .\1= pl:~lie hear.:ze shall ~". na:.ie. ~~lInof in 
...n:::lC t.O dl. board OIl or b.rore the !:..-S: &!au ,.t for:.he h.a.-i:;. 1"'11. hoa.; is 
a~:ho:i:ed \D H' re.uoaahl. :.i::I. li::Uu ror :he o.-al pru.:l:.a:.i= of vi ...... by 
&liT j')e."'I01I at aliT such Jlllhlie hea.ri::c. 

(0 "·i:hiD (1) "ev Ile= CoUowi:I: Jwy1. 1950. \hI boa.-d a:wt r'e"'i .... aU 
:-':;11 aDel n&;l:1a:iOlll ~"e:I\DCore aco;n.d :". the ca=lui=er ~ :0 
thl p:oviliO:ll of If 66-31-1OS - 6&-31·107 ~or &II "';.::- &::Ienc.-nc: iIy 
Ozapla" E!9 ol:he Pul:Ilie Acu at 1950 cd l!:all =ake such =o::uca:i=s or 
&::!cc!=m:a u :he boa.; dec=l aC\-:aGl .. It aha11 also be ~ t~"Y oe ~ 
bo&.; &II ac: u • boari of a~ u FO\ided ::a I 65031-1:3-

If) ":"'111 :,oa.-:! s!:aIl hoi~ a: ius: Co::: (4) :e~a: =10:::-';' ea:h calcw 
year at a ~a" &%IC :=t. :0 0. =eli ~ :he baa.-d. 1"'nl boa.-d .::all also ::IHt a: 
:hI :lltu,,: of:h. =--0"10:0: of r::=li: :I&l:!:l II:' at:hl C-I'~ or::e 
=oa:c!. or 1:;1= :e:;::.n oC=" (3) =e:::1:"1 at:!!. iioa.-:!. :i"'. (51 =1::"'" 
--r±::::a a ;-":0.-':::' z.:: a ;~:.-..:: :.a,. a.:: !=::. :'u.-::: &!l ::.&:a.-s. :!i. 
=o~ I~ sei.::': a c.~-::.&: =-== i:s =~:I a:::~ir. :".,. ==;:&.-:=-= c! 
;:~: !lu.!~ sl:all ;:'~-::I all :.cuaa.-r r~ (: :h. DOa::. 
~) ::a= =e:!Mr of :.~. =oa.-.! O"_~e: == ~". ex · o$:io =1:!M:s. ':-.&11 ~ 

e::::-.l.d \D Dc ~i~ :!.~ coU .. -s r!!o.OO) far uch ear a=aliy .. ~ :le:llu.-:iy 
-=;11.,.0 b :no .:is:: .. ..,. oC .mcial I!::ies. and u::: =e:=-.- ':-.&U =- o::i~.d 
\D ":oj .... :hl &:0::::: cir:is :"a ... all:; &:1: o:he: :I':usa.~ ~::S1S a=al:y 
::I:-~-:-.d ... hil. t:l;&r'c :: :h. i!do:-:a."U:I oC z.::,. ~=al c::~u "':0: 52 
I::~;::-.:e: =r ~:'. =:a.-:!. :-.:: r.::!: ~u C&!! bt ::'t!==~-s.: :: a=~:, 
,,~= ~t =~C:r.:.s: .. ". r...l.~ :'a,".l re.~ta'!io:.s rc=~p,:r. =: =t ==:1-
li=:l1::' of ::"-.z::e z.::: a:'-::':':s::a.:o: z.::: &.", •• ~.,: ='" :::1 a=--~='" rcC6!. 

iii So =-=-:...: c! ~~. ~:a.-: 1-.. '1 ;:z..-':=~&~ :: -;k'-:; &::7 :t~::= c! a 
ltL-== =- ::~= a:.1l':: .... :.::::~. =;::=~.j.::"-::' = :'-;7-;-'::=""-:':=, 
hi ·t:::iIIC:&. C':"'" "':0.- -,:. c:p: ..... ,: - -- "":"0.- -I :u a "':or.: r=r..c .• ~-; :C, __ a' =-::-;:._ -;:-.:_;,..-~ ~ .:."_=-~-; ~-:;=-; ; .... 7;.; _=- .... ~. .... - - .-- .. --",- -- . .--.-- ----- - --.. _. __ .-. - ---. 
f :: :s;a ~ S-l. =- iii. i !; :':I:" =. :.':,. Ii :~ :'.:..:....1 53-;3;!:.;.:.1 
!i::" =-~ Ii !. !oJ 

c.: ....... ,,_ 7:. Mlll __ GnM&J 
-==ai ..a:: =us.:! ~ ~ M:&a: ... -::;­
_ e:"c:M U.;iU ~ I .. ::;..::.~ J.oe .... 
, .a..s.:.:.:. 
_~ :"a !JH &:1-==0=: :: 

....... , &It.:..: ...... II • :..~ c::=.c­
~ .... ..:: =---.-=. ... ;:-;"c: = ... r.::­
c::;:.: "!_ 1,5:- i= -= .r. a: ~ ..;:.. 
:=; ~ ~ ::..-: ..:.:..:a. 
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uec::;..~~,! :":.Ju..A:.t:HI.':' 
~ I='_ ~.aC ~ ==- :.HI &.:I'CDo 
:.c: r!' ~ &: ~. ,~c. A;:'".! :... :HI =: 
~ca.=: ;-:::-.... 

ioo::ao: 1<1 h-..-: llc!....aeu. :",:;, _ • 
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c.;.: •• :::. V:-Qcn {or co~..io: - :-:-c· : -·-·~· ca:.!c:-.:~ce --::.:. 
all«rad "o£a\Or.- V.-llC: ~e cc--· ... ia:c: ~ .. -. l:j)C: i:I" ... .i;a::a:~:-=1 
-~~CI ct~ ~ &:'Ii :?: be::.; :z..-:iad cn::. &:c!:.'-..&: c!"-= .... :ur.:.. ... 
;,., cc: be::, :.alee: \0 CO=iliy ,-::': l="""WII:I ot:=. jI&:-_ lI. :a1 Lull. Q 

c::c: != c::-e<'.ia: \0 ~. rer,lcs::,ie l'C--so:.. -= ~ ani.,. ~ 0. ==;:aliccl 
woo:!: wi:=: :lu =.ll::it QCC,5ec! = =. cmic'. Ss::!a a::ic aau 0. - • .:. Oy 
pc.-a=:al K..","" Ir.' Ib.IJI 0. .. :: ~ ";:ina.-..cl :.&il. 1:1 ..... _-&:11:1 ::aAe Q 
~...c:a wi:.!l t!:ia M==a: :::ay c. :aGe all t!:l. :::.i:i&:i'" o! t:Ia =--... 
G=c. r.;or :.II ~. isr.a=ca ot -=1 r.:ic: or :.!l. cs-=:-'JoZi ot -=y o:.!lc: 
c:!C":CIt:: a.::ia:. :.:. =-;"ia:c:. a: !:ia Quip ... :a1 :wquer. ::a. 
~ ot &:I alJe,.ci "al&~ o!:=' pa.-t u • :"=='c ot :.!l. r~ ot :=.. 
c,'TWC at JGlici "u-..e :'&:&,':1':: ~ ,haw :a1:.M ":1 .-!==e:: a.:::c:& 
r.::= =: ~ be :&i:c: br:.!le cie~-:?e::.:' (A~.1 19::. :!:.. :!!S. I !:; 1560 tAQ. 
SJ. c:.. 6~ I ~ 4.~ i SS-;Z::"J 

65-31~1l3. Re';." o( c:on-.c:daD order - Heari:" '!"'" Appeal. - (al 
:£xcr,lC i:I counties la,-=:, i'O~:io::.s at Dot leu thaD two h"'-:I,":i w~ 
(:!OO.OOO) =a: :l1r.'I t!:.:.:a :''0 h::.-u:..-.ci levc:::y·fh·. ;.'tcn:sanci (273.0001. =1 
jle:sa: a~ who::l a: a:elr il issuIIi cay sec:.. ... rI';e .... at :.'tl n.elssi~ 
(or ar rusD:a!)le:tess a( su:b creer ;1 mi:lr with the ea=issianer a ,..-:i:tell 
jI.:::ia:, se::!:lr fa:-.h ;.~e ;n1:."1:.s::t1l reuo::.s fa: lUI a:'je~.ia:s a.<t:! uki."1; (c:' 

& hea.-mr :: the =a::e: i:,'Oh'e:i oere:. the saUd War-I Cs-~u1 ea::.:.-al :'oa.~ 
.£.:sy 1''::: ardEr J.~1 :'t:a::t. =&1 L~1i t:ot r.:!:Iject :a rlT'±rc' :tilss :.~e ;::t:se: 
0: oe.-so:l.l ::&::II: ~L-':: shall iiie Sl::h :I&:!:iO."1 f=: & neL";_~;: ~e:-:l:1 :.~e so!:: 
wu:e ::r,::szJ C:::':":II ~OL-: :10 i:t:t: -... i- :::...~ C:!OI :':71 a.'";C' :.~. ~t' s~:h 
o:-::u is SL-"'tc!.. 

( .. ) Jt.=r ;..-":1 .-:::'11 ;:::a:s !c:' :!:. c:-..r.::::::= o~ c:' .:"a-il :::.. a:~' Ill!!!! 
wu-..e ;::acessi:, !&::!:~ or c::.s;,osal !2.::l!~ G:" site Lea Ciu;::;::a\'eci oy ~. 
c:--issio:lc:.:ay se::. ... & :,,;ew O{:hl c=-;n;o:te:'l ::.u;::;::::v&1ll)' illi:: 
r...!l ~I =-;ni=e: & ~=-.:::. ;::_::::= II::::, !o:-..!l = • ..-c-.::::S = ~as=-.s 
:=:!:is o=ic:-..::::.s:a ::. c:--;nio:s:'s ::n~;.0\&1. a:: as"~'!::- & ::ez.::::.r 
been ::. slIl:~ wu-..e :!s;:ul =:::% =a..~ .i,:.'j' ::.& ..... 0.&1 0: r.: ;lia:s 
Call ~e=. =~&.i c: ::: r.::jl: :.= :"I'ritw =iess r.:: ;.::::: ::: a bu.-.:; 
:':=e :1 I;;:: ~! :!!:=:lz.,; ::::! ~:z..~ :s :!!:. :, ~~~ ~ =--=: :::::1 
~ys &.'";c: :0::1::' :':u;::;::::-:"; :s !!.-.·I:!.:::- ::-.::;:su Q::e"-:f\\".·:t~ .. -al :: 
;::;:t:S S'.:~t:: :.: ===::t::::L :..-::.:'::::::.1 :: :"!.~I=::.s r,:1:''::~: :: :..~, =. 
-:.r.::.~~.: w:.:::. :':'1 ;t:J::.s r~:':==.::I~!:.:.s :.!J~;:-e!1. ~; :::r~. 
:----1 ::.u,.,-•. al. 
. c-' ':'- .' ••• ,·c· .:.._ ---;II':-s: ,:'zTT :zn :0 ~I I:'" a,-'- c: -!a:s z-. 

..... :. ~'-'- : ... --~ .. --.:- -2o I·:' ': __ , - ....... ~ .:.:';:'" :':'~:-·s·:; -- - --- -- .. ~- - ~ -... - ~."" .... - ... --: - ---7'- .. 
.1',-,,'-7 = C. ~.:.:- ;.. • .;.:-.-. i~31 :'&!'s ~ ::': &. .. r_'-:::::t:::o::::..::. 
r~ ~ ci---.~ r"::':': '1-':.z::- z;;u! =:. =~-: u ==-... -=. :::::t 
c: '::n::=:-.-U w· ... :eli,·.:. z= .:... ,-;~-z.;.- a: ro··'" •• -=.-. -.~ : ... ~-
c:-.,-:.--~z--...... -.-~.-:-.. -.~, -~~:-.~. ===;- :':'J.':: •• -=-~ .. -.--- --.... - ... -- .. - ---- --- ~,.~.- ..... ::, ~= ,:'." :e:::a:':1 ~=. c!':':e --;,': •• 1:':: &:: =~. _!,-, 

i:!; :;=r.~!-'::-i 1:1 a1&'" = ::. --:-z.-: =s;: JI :NS-:'~ -
:';'~:Coo5 c: I ==-Sl-::'! I!.:_ 2,:-:-_. a: =:. ::=:u:::t::! J, I:;:: v:u-.t 
~ur.:r ..• .:~::r :: :!!:=~u! ~~:: :: rei I~' ~' :t ::"-.1! .~::.-: r..~':::D 
-• .,..:.~ '-: .-- . ..:-:-.---. -.. ..: ---'Jt.- - --- . ..:_._._.!-...... :- _ .. :-.:-.... -.&_---. ---- - _ .. -_ .. ~-.-. --.s: co :1 __ :. 
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ieJ lii'OD rlfti~ of I wn:cn peCl:.ion u p",,"id..! in '::~H:".ion. lal Ind lb' 
oC :.!us M:".ioll. :.,. co:=nuuion.r 'han Co:-.h ... oj:h d.Ii,·.r eh. peution and all 
papr.s rell:1nc co th. caM &o:h. cn&Jn:'.&Jl oCth.lOlid ... ·OUCI ciJ;ICII&I con~1 
board .... ho shall :h.rr"pon ci.&ermin. the tim. and puce Cor a hu.'"Inc bttore 
:h. board. Th. chain:l&lllball rive th. comtaissiOftcr anc! ;Nti:ioftcr thinr (30' 
dav.· ",-';t"n notice oC:h. tim. and p!ace oCth. h.arinc.:and such huri.'\C shall 
be b.,d not !a,,: thaD nlttr 160. da~ Crom receipt oCth.1II'riur.s petition br the 
cot:u:lwion.:: pronci.e!. ho"''C''.r. that upln reqU.1C oC :h. pe:l:ion.r or upln 
:.,. l:r'Hm.nt oCd" petitlon.r •• uch hcarinC Clay be heidllot liter :.'lall on. 
hl:.'\4nd ew.nt)· 11::01 clYs Cror:l rete:ilt oC the ..-n:un ,.. .. tion by the co::lmi .. 
• ioner. At ",ch hcar.:lr bero:. the IIOlid ... ·u:. diapolll aI:I:.~1 board. :h. 
co::l:niuion.r. l';. iI':ltioner. and any o:her inUt'eS:K iIInr :Iy ailpear in 
pe:MD. and br couN.I ilreNnt "'oj," ....... and ",!=tit .ncir.:c .. Th. cilai.-=an 
sh&ll hay. the po"..tr &0 a:::unister oaths and wu. su~:lIS in beh&!! or th. 
cie;sl.-_"fttnt or It th. requ.st oc chI pc:r..ionu. 

(0 O:l :h. basi. oC:.h •• ,idcnce, prac!uceci at ~. 11.1.-=;. :.". boa.--d shall 
=aX. GndiD;S I."II! c:.er su= arcitnl as ill ita opicio: will b.st !=-.hu ~. 
i":'fXIMI oC:his ill."'\ a:I&! s!sall ;iv. wri=e 1I00.ice oc suc!a cic:isio::s ad or:t:I 
:" :h. pa.-:iu atr.cu:L Th, onier isG.d au this sa:bitC"..i= sl:aU be isr"ed 
:0 laW' dwI thL.-:y (30) c!:rs iollowinr :.", dOlt 0(:.", hu.-=;. 

!,) Th. c:ancef1 CO':. 0( Oari&!so:a Co=:y a!W1 ha", .r.!~iv, o::;i:w 
';-.:..-"'::::10: 0( &!l revi.w ;::o:n:in~ iz:r.:::zo .. d :Mer ds. a=ho:::y aM ;n'O\i­
SIO:S oC:::s ill.-- AiliI'als ::o::l orcie:s .. "II! decrHi 0( :." Cz.:I~:'Y ~ cd 
;:::Icet&;s =:01:,:: :.::::er :h. i!:-o\isioftS O(:.hls ~ Can li. to :.'te S~j::CI' 
Co=-: Ge!i'i:.e :.'t, f'1:: :.':z: =:l~\·e:-.. d cr~u:io::.s oC a:: ::ay ~. ::"01\·.11 
=t~ 

i:1) .4:.y;esc: ::2IY ::!. ~:.'t ~c =-is,,=u a r.;::.~ =;li&.:= z;C:.s: 
a.::r jle:so:a &llc,.:!ly ~oiz~::, z::y ~.si0'"'-s c!=.s ;:1.-_ t:::jw ::. ::--; .. 
':::1U :eta.-::':::u ::z: r.::h =;,I·~· is 1!1:i'1i:Rol:s a: !:ivoio::s. !I' 0: :: ~ 
::::::zr..:ue!r sc:"\', s =iIY ell: 1:i'0: :h. pt:SG:I or pt....,.. ... :a::.c ~e:--=' 
r:=T.lr i:I\·U::.z:.e ~, alie .. ::=s c=:ai=ed ~ .. -e:::. c: l=t ::r-"y ::1 
all'rei ~:!a:= of'roo&: z::ic:. if a.:,.. he 0: ~ will :aka.. !:: &!! :u~s. h, c: ~ 
Call :a::..1y::e ==;I"'-z-: oi':.is 0::-.1 a:::= c: I!r..e:=:-,::::1 w:=: ::!:It:y 
'9~) :a~ !:::: :::1 a:1 CI-::l c: ::s :'I:&!~ :!::t ---:::1: c:=~!a:::. II !i-~c­
::. :::;:::~I-:: ::::1 1Z:ti~: ~::~::: ::tll,,·u::z.:::. ::--''1::::::'. a::::: 
= :I:L-:-C-~ a = -=::!;! ::'%:~-Z:!~:":'::I 5"-1:1. ~t~: ,~u!:: =~ :::..-:' == & ='I~-= •. === I~s.!::.r. ~ ::.s:I":=:::':::"-:: ~:' i%:s L~r. 
:'1:L7- C~=I ::::::::: It:': ~r:=t ===U!::.~. Z!::. =-.. -.:II::::~:~ 
:" ~I ::! ~::: r.a:a: :.:: :;s :::::::::. :'~I =;:;,'-'-: :.37 :Jj:e :.:: 

. ·~ul = :. ~z...-: *..=.: ::=:: ~:t) ~:s == ~. ::'1 1: ~= ::t =­
; ',--,-- i::o'rJ =-:.u:u.s:: = i=:..-:! r":::z:..:,::-" !":~ ~'--=t:: I:~! =: 
~ ~rz:C~ uu. a ::::;:ls:::.z::::: p-~e::::;::::'-T-:= ::--,:"-;::';'U. =;Z--' a:::I ,... ... ::e _:Hl:: ~ ;-':"7"_U o!::a~!:iJ =;','-- iA::l 
:'':''-3. ::. S!. I :~: !:.'. !.:..::. .5.1. =- .-5:' I ~ lr.!. =- 15. I "= :.iiO ~ 
!.!. ~ iii.! 1; !.C_=- I !:~!!: _:..::" :.ia ::. %!';. J :'l 

A:;-"'::c::a. :-.:. :I!! a:c::c: :.: .... ~ -= =:J,.~ a.:.: .= ::.:.-:.- --:t:'IT'C" =i:t" 
a:;u:' =. ;1:' U IC!::-": :: =. == ~=c 
&:t:: t:: a::: .c· a:.:~. :..ir.r. .c:=.;.~.-= 
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::.:.I M:::: U Ie r-= ;: ::. =:= ~:::=.L 
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6f..31.U4. Criminal renalu"" - An,. penon ,,·iIICIIJI,. ,ojolatine an,. oC 
'he pro'-iaioftll oCthis part. or failin:. nec:lectlnc or rwfusinC 'ft cnmpl,. "-nh anr 
o~ .. r or 'he =milllioncr or boanlla"-(IIJ1r ' •• 11" shall t.. ;Uill,. of a millCi ... 
munor and upon con\"i~ioft. shall be lioablc: tu • fin.. of "ft' I .... :ha" nfty 
ciolla:-s I~O.OOI nor more than twenty.Ii ... huncired dollars I~OOI for uda 
'·iola:io:"l ..... :.;i" :h. ciiacntion of til. COIlrt. and .ac:!l ciay of contInued ,ojola:ion 
shall constitute a "parate otrer.sL IAcu :~!!. dl. :93. t 14: lSi3. ch. 10!!. t 3: 
!!!SO (Ac!j. 5.1. dl. 60l. t 3: T.C.A.., I 33-;314.1 

c:.u. ..... Ret .......... \·.1t4n)' .r .... ,_.r __ .. I ,.1 .. .- ......... II ..... "'" _- _"'IIC ................. ~..l4::sa. .. ..wr i. _____ ". _I,," t.r ....... 

Uo31·11s.. InjuDc:tiona resu-aiains: ~ol.uoft .. - 1ft ad:!o:'.io:a \0 tile pm­
al-.iu berwiA r.o~ded :.;. co:=Uuioncr may "UN :he e:U'orca:nent of 0..,,. 
oraers. :-.:iu 0:" rwv:1a:io:w wued by b:m or micrs iar.led Dr:he board t=I car.y 
cr.:t :.;. ~:or.sio:-.s or til;. ;10.-; :, es-':"r.i:'l; ie~aI jIfOCHCin;s \0 en.ioi:"l :h. 
,ojoia::on DC :.;. ;::"D\"isio::s of:l:is p&:""_ and :.'t. oni .. -s. :-.:1 .. 0:" " • .Iia~c::s DC 
~e ==.~issio:e: 0:" o:'aers of:he boo.-d in a:"lY COI:.'"'t of co:n!'eta::J::''';.s::::-.io:t. 
a:::: .. .::.; =::.-: ~r ::-c: a :e:n!'O:"&. ... Y or i1L"'::an.::: ::.r.:n~ion rU"_-ai::':::; :.;. 
~:~= :.!.:e:ta£ '!:". :.is::::: %i.':::::~ ;:!::~:: ,.,ilCH;::'-:S:::-.iC: & ..-:o~&:= 
or ~ ;:z:-: c:::.'"S 0:" :.::. a::.:.-::er ie:l .. -::I ot' :.;e .. .at. s.-.uJ :'-r':::::e c:! 
;::-:1.:-'::1 .. ..::: .. ':::1 ""ne ::e:1!ss:!y :';':'1:0:" ::u Onn '!lo"-: !If :.'1:: •• !ICC 
cio-.=eC:,,-:~:!It .,.wer oi'i..,~u-':;a=:'l.\Cs :9:9. =. ~5.1 :~: :'5';3. =..lC9. 
I a: 4'.C-:..... I !3..;~:5.) 

:,.. .. 1'-........ :--:ae : .. ...:tea .. Cr:... s~·~ :-:-I!.::=::a. ... :ar.:atr.'¥ ,:m:-...::aan ;a ~-.:. 
:.e= -~.ac:.. I :.:.:. 1:. ::. !..lI~. ,,~. c::':'t:. e ;.~_ ... crr.= .. c!,.ali=::: r:a=:cu. 

CeIIa,c.I acf_ .... ,.:.= ~.:":' d ~~ ;!U. 

oi-~: .. ::s. ?~o::~c. =0::. - Cc:::-a:-..s a'! c~ll:a:ia:. - ;:1) .!.. 
::!..~:.~:! :::::: t~.::'":"~t:.::u::: II==-~:!J r~J·· ~ =~.: -:-:::. ~t :::l­
_':'''=1:'. ~.I: . .,::. :: :=t r..%':! ::- 7!:.:.ul~ z.::: I~'~ ~ Ut:-:.t: =:- ~. 
:;L-c..-:- c:- & :-s;:.r:!"T- ·"1"':~~ == 2. _-;'_1:1 r=c::- ~!:: is ~;;:-:-:e: :r =! 

: _._-''1:-- c': -~ &-~--::&.: •• z,- U S:'.~ s: .... ,- 1.:': ~'.c:.s." .• .:~ ;.=us·;;. ;.a~~-~7~~;' :it-~-a:= -;:;-:0 -;~~:; ~~~ ~;-
:!i:"""..z=:t i:::.":C :2:U ::"U.J::7 :=:J c= :."-:..z::. i:::L~ c~::;z.=:: 
-:=-~c==r---a:a;':~~:"'~ __ --:-" =..:... .. _-s:a~..::..g ... t~lu.c 

21.05.11 
9/lIfB 
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.n -A - ra'ln,: ~. ~' •• od." ... nd 0' :;:.and.rc! 4nd reel", ratlne: ... n ·IC'I'I. ."l~h Ih .. 
tflU,,"' ol\h.lllal .. utT"nn",,_ In .. ~" 0(. ca""".1 .. ""my. 1M uorallllnrr 
shall rtftl" •• nd hold 1M d.JIQIIIU in tM n.1M old,. " ... ","T~ft,,_, In 
U'UI\. (CIt th" p,,~ (CIt .. ·hlch ,h .. o..pu!l1l III _ ..... nd ,hall .t .11 um... _ 
respouibl. (or ttt. ~tnd~ and N(" ..... pinc: or lb. d..,.. ... IlIl. Th" oporr.,or 
maklft,: Ut~ deposil ahall M enut1<rC! (ram ume 1.0 UIM ICl ... mand and ,,,"i ... 
(ram In. u .... Urtf". on Lb. "T1tl~" order o( 'hlF C'Ommillaion.r. ~h ... 'hoi. or any 
portion o( .ny NeII"Ii" lIOaeposltt'd \:;IOn .epoatinc: "'i!h him. In li~u :hert'CIt. 
olh,r n,c:o:iabl. HcunUCS of :he cl ..... herein sp.ediN ha';llC: a marite, 
,·.Iu •• t leut ..qu.l La ,h.,um o(:h, Dond. and .Iso 10 dr.:l.nd .na r.co,·.r Ihe 
in,ere" incam. (ram Lbe •• curlti .. u Lb. Nme becomu du •• nd ;layeili .. Tne 
,.. .. Lor tn •• unr •• 1 th~ ,equell ol Ute operalor •• h&lJ C"IIft,·.rt :h. lItIC'ol.-i:itl inLa 
illiCit other ne.oli.bl ... ~ri:itl o(Ut. e1:&11_ h.rein .;It!Cili..d u ::;ay be c •• ic:. 
na"d b)' I. .... operat.or. How ... ., •• ny OptniWf he';nc: Olltr.a:l=C: ~It 
bo:Ids ...r.h a, JUA .n • A • r.:in; by Mooci~, andtor S:.andarc! a:lel Pc,o:s ra:inc: 
,~ce. %NIy ue:\llt i:a own bond u .uret1. 

Ibl The Dond or cash deJlOlit or :-.ark.:.able Ta1u. or the HC'.':id ... -·hic.; 
... :.aU be conditioned "pon !he FO;Itr o~rauon and d.-ure o( the re~rtd 
solid wane c!il;)Ol&l Qtra:iOft shall De no' 1 ... :.:.an 0:1. thousand coli .. , 
ISl.OOO' (or tach ... .J::-.. "d a:re or !.~.iOft th.rcot .. '1'tC'..d by !he o;>e:a:iO:L. 
l.iaoil::y u:lcer :. .... Do:ld ':-.all be CO:lC::uou, :::::il Ut. ~ .. a:IO:l is FI'~r11 
ci::lSlci ... .d .:te ee!. 

leI.' ::::licr"aiitr 0: ~::~. :::a,.. ill li." or a ~:icr.::lanl:t bc:::c! or eq1:iv. 
~e::::.C c: se:-.:..-:-":u. ese:-:-t a c:r.::.-a:: 0: ollli;a:io:l ""l"_"':l1~ ~....-- ; ,S;:::C'. 
::::: =::z:: of o:ll;a::o: "'ill 0. a 1Ii.~:':::: a~tt::Ie:lt D:I ~"e ::11::::::;:&ii:y 0: 
==:r. &llo .. ;t:r:l1. co::::-.is.siO:lt: 0: iu. cui;:: .. to colie: not ius ~ on. 
:!Iol:S&ftci don .. -s IS1.0001 io: u:lt U:::a1..:1 aC't or !.-a::ie:l :.'"1 .. -.01' &lTcu:i 
~ :l1. CiJ;r.ul c::tt.-s:i0:l === .. -:y :::::s :O.:::r :is;,..:..~.:! 0: to 0. ::,::::,.:1 === :!2' r..au ~ :.;. ==lic~:y or :o-..::~y 0: :&i!-.::. oi :.,. ===;&li:y a:­
:::--=:r to g;le:a:. or to de .. tne ";:r..~d soll:! .. 'Ut1F :':';::1&1 ~:a:ic 
~-i! .. :!1. &::10=: of:.;. ==:.-a:: c! ==1:;&::: call ~ It: :,-:t ::-_.,.. 
1:::1:. :-~I =:-a:: s:.a.i! ~! ::11: --:::: ::t ::--:"'=1: ;!:::a::1 z:.: & .;_ .... 

iCl:C ...::~ ~ a.:: :: ~I !S.-:..s ~~! ::::.-z: :: :::'::1 =:= :. 
--:,r:::!:, :! r:=l:: :tc:: :: :~:~ := ~!:"&'a c: ::a =:.It :"-:1 ::'~:l&l 
~!.-z.::::. L":a:- :'::::1 := ::"t ~L-&:::'. u Ie! ~= ~i~"'· . 

t:l ::.,. z:::: c-:=. =::: c:: =~::::- c:;;-a.::.-:.s ,~," :1 =='J.lt; :: 
• :I:I&.IC:::I :a:.:. &::'.::: o! z:r -:"-.e =. :::. a=U;-1 ::-:1:1: =:=- :::1 ~*, .... 

. ~:::. u •• : c=:: j :;..!:.:.~~. ~ z;r :::':'t :I,'::'-"::C:I:!~ ~-::­
::,;U a:i .... .=a .. -. a:..;:-..: ,..:s ,-- ~e=r.o = ~. =1:. ::.:::, ::--'~ 
s:=~ :sort == :...: --:~;.: ow::: ..-:-':':: :t :i:e =.:':' le::::1 ::--... 
siccc:-:'-=S;=:..::e--,r-_Cz1!:':M&:..-:i:I:£-_::-:e 
':) :. tc:"c _? __ -::. ~. =- ~r.t === :~. :1 ---i,:=c­
,"," --c- r..r.c£- -'-~- ::--" - ..... :s - --c- ,:.,"":t "c::.----:.. -=-- '-'"--= .: ',::"'~ .... -~~ ::;~ .:;.:.-:: .• -.~ .:. -, ~.-.z-:': - -,~.- -.----•. --- ...... -.. -----.. -~ -..., -:t-- ~ 
&-.:.'"~- - --, ~"=- :_-'-..1:'1.:- --.-.... :s-.----, .• --. --:...:C' .z r.::~:: =-- i~-;;· -;:~,= ! ... ;: .. ='::s-• .:-, =-::=:::-;~:~ • .: .~ _...... - ~~-.-...__ 6:---': _ ~_ ... ,-.. _ ,., .. ~. ___ ...... __ 

21.05.12 
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to::'\;1\'" .. "h thi .. P'I" or 'hf' rll'~latlnn .. .,r .,~ci.:'Io 1\( : hf' mmm'l'liloMr. I( UI~ 
opera;or baa no' rnch~ .. n a~",m.nl .. ·"h 'nf' rtlmm ... II.onf'r or hat no' 
camp Ii" ..,:It 'h~ nquir..mm", N' (or-.h In In. nnun' 01 _nC"'tmphann' or 
o:Qu o( !lu'penSlon ..,:ilin \1_ bmu ... , Utcrwia. :h~ r.C:,jluauon ma,. bt 
rII'\"Ok~ by orier ohn. commi'lUon~r and th .. p..:iol'm&nn' bond ,hall :h..n "­
(melted Ut Ute ca:nm;lIIinner. When a bond il fon·,iled pU:"Juan, '0 'M prem. 
.ions or ,hi. pa:-.. lhe cammiuionu lhall ~y .. nOlic.- to lh. a:tor.lf'Y j:fl'I .... 1 
... no 1~ .. 11 ca11ca lh~ foriem:n. lAC-... 1960 IAc!j. Sol. ch. is:.. t 7: T.C.A .. 
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APPENDIX B 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 
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• 19~.5& Aaoeatoc, tremoIIt .. 
IlhOpftyffU •• and KtInoUt •• 

.Sec. 1926.58 adde:d by 51 FR 22756. 
June: 20. 19861 

(a' Scope and application. Thia 
aeelion Applies to all conslruction work 
81 definr.d in 2a CFR 1910.12(b). 
IOcilldl(lg bUI not Iimltt=d to the 
(ollowlng: 

II) Demulition or ~ill"'Jb~ o( ~lrJclurc! 
where ilslltl::ltos. trc:nol.lt:. anthoph)·lIite. 
or actinolite is prt::;l:nt; 

(21 RI::OIovll1 or encopsula:lon o( 
maleri.l .. conlaininy a~\;.e!l:':II. tr.:molite. 
antt:'Jphyllile. Dr ill:llnoIiIC; 

(JI C,-'nltru<;l:.Jn. llitcr.Jtion. rep!tir. 
m .. intenclnc~. or !'tn,wallun o( 
structure .. lubatra"! .. ur portio". 
thereof. thllt cuntllin albellOI. IrernuUte. 
anthophyllite. or qCli"(llit~: 

(",Inatalleliun or prOllucl1 eonl.,!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: 

(5) Asbealos, treD'olile. anthophyllite. 
and actinolite Ipill/em&l'8CQC)' cleanup: 
IUld 

(6) Tnnaportallon. 'disposaI. sl(lra8e. 
or cont~inment of ISUeStOS. trcmolite. 
anthophyllite. or actinulite or pNduela 
conlainlDR IISbeltOI. tremolile. 
anthophyllite. or Ilctinolite on the lite or 
location at which conatrucUon activities 
ara perfunned. 

(b) DefinitioM. "Action lewl" meant 
an airbome concenlratlun of .a.belto .. 
tremolUe. anthophyllite. actinolite. or a 
combination of these mineral I of 0.1 
fiber per cubic centimeter (f/cc) of air 
calcullited .. an eight (8)-hour time­
weighted average. 

"Albeltol" includes chrylOUle. 
IimoaUa. crociduilla. tremolita B.beatoe. 
Inthophylllte 8llbeltO" acUnollla 
albato .. and any of thele minerals that 
has been chemically treated lind/or 
altered. 

"Allillant Stlc:retary" means the 
AnI.laDt Secretary of Labor for 
OccupatiolUll Sa(ety and Heulth. u.s. 

Ot:jJ.rlmeut o( ~bur. Dr delillnee 
"Aulhorized 1)l!flIon" melin, any 

lX'noll lIuthorized by lhe empluyer and 
requircd by work duties 10 be pre.enl in 
regulated areal. 

"Clean room" mtanl lin 
uncontaminaled room havinG (~c.iliriel 
(Dr Ihe Itorase of empl"ycr.:i· I~et ., 
clolhing ,and unconlaminat(!.:i malert.11 
and equipmenl. 

"Competent pe""n" mtana one wh'l 
il C4p4lJle o( identifyingexilUna 
ubelto .. tremolite. lathuphylhle. CoIr 
actinolite hlizardl in the workplace aad 
who haa the authority to wke prompt 
corrective mea lure. to eliminal" thr.m. 
II Ipecified in 29 CFR lR2ft.32(f). The 
dutial o( the competent jHlr.ttJn include 
atlellIt the (olllowing: cstabh&hina the 
aq<lUve-preliu/'fJ enclolure. ensl/ringlla 
lntestity. lind controilina enlllto and 
exit from the enclo.ute; luperviling any 
employee expolunt monitonna ~uIrud 
by the ItlUld..&nJ: enluriaa that IIU 
employea workina within aucb an 
encIOIW"ll wear the appropriate penon&! 
protective equipment. are trained in the 
use or appropriate melhodl or Irl(poIW"II 

control. Ind Ule Ihe hygiene I,ciliu .. 
and decontamination procedures 
lpeciJied in the Itandllrd; and ensurinl 
thaI engineering controla iD WI8 ant in 
proper opetlltina condiUon and are 
functioning properly. 

"Decontamination area" me8l1.l an 
enclused lrea adjacent and connected 
to Ihe re::ulatcd arc. ahd conaistinS of 
In equipment room, Ibower atell. aDd 
clean room, wlUcb i. uaed (or Ibe 
decont"mination oC worker-. Dwteriala. 
Ind equipment conlamJnated' with 
IIb.lto .. tramollte. anlhophylUt .. or 
Icllnolll •• 

"OemoUtloa" meana the wrecklna or 
taking oul o( any 10ld·supportina 
Itructural memller aud any related 
Nzing. remo,;ir,a. or IlriPPina oC 
.. beltol. In:molite. anthophylUte. or 
actinolite product .. 

REFERENCE FILE 

"Director" m!anl the Oltr.ctnr • 
~,,'inn .. 1 Instilu l " fnr Or.cupalit:lnal 
S .. !Ply O1ndl (r.iI II h. U S. Dl·;»"rt~tnt (If 
t1.!Olllh ilr.d Human Servicel. or 
de.iilnce. 

"Employee expCoIsure" meilnl !hilt 
exposure to airblJrne ilSbe~tol. wlnul;r". 
anthophyllite. aetinoUte. or a 
cnm~inalion of Ihese mineral .. tbat 
woulJ U<".cur ir the employee were nut 
lIainll rc:,piratory protective ~uipRlenL 

"&"Iipmilnt mom (chllna' room)" 
me4Jl1 a contllmiDaled room located 
within the decontamination area that I. 
lupplil!d with ImPf!rmeable bllgl or 
con, .. iners (or the disposal o( 
contllmlnated protectl\'e clothina and 
equipmllnL . 

"Fib«r" meAnt I pvticulate fona o( 
lllibestCM. tramuUte. anthophyllite. or 
actinolU .. 5 miaomelel"l or 10nF. with 
a lenllth-Io-dlameler NUO 01 at least 3 to 
I. 

wlllgb .. mclency particulate all 
(KEPA) filter" meana a fillBr capable of 
trapplns and retaining allealt m.w 
pereant or all monodi.pened putic1n 01 
0.3 micromaten iD ciWultter or Ilu18r. 

"R8I(Ul.t&tad area" meana en uu 
.. rnbliahad by the employer to 
deman;ate lreu where alrbom. 
concentrations of asbelto .. tntmollte. 
antbopbylUte. actlnoUte. or a 
combination of theN aUD.tta1. exceed or 
CIIn rauonably be expected to exceed 
the petmiulble expotUte UmiL The 
rewulated area may taka the farm o( (1) a 
tempnl'1lty enclOlure. a. requited by 
paraV"pb (e)(6) of lhia aac:tiaa. or (2) an 
area dt!marcated in &111 manner I.b.at 
rnlnlmlzee lIl. number of emplai'" 
upoaed to ubettaa. tremoUte. 
.athophyWta, or actiaoUta. 

"Removal" meaaa the tWng out or 
"ripping or GlbeltO" lremolite. 
anthophyUlt .. or aCMoUte or material I 
containing ubeltoe., tet'U'oUta. 
anthophyllile. or actinolite. 

[Sec:.l~1J 

• 



(-
'. 

CONSTRUCTION STANDARDS 

"Renovation" mearu the modifying of 
lilly elI.isting Itructure. or portion 
thereof. where expo.ure to airbornll 
ube.to •. tremolite. anthophyllite. 
actinolite may re.uh. 

"Repair" mean. overhaulina. 
rebuilding. reconstrucling. or 
rccondiliorung of .INclure. or 
lubltrate. where .. be.lo •• tremolite. 
IInlhoph}·IIi1e.or actinolite i. prelcnt. 

·'Tremolite. anthophyllite and 
IIctinolite" mean I the non ... be.lo. form 
of these mineral •• and any or the.e 
minerall that have been chemically 
lreated and/or ahered. 

rcl Penniuiblll exposure limit (PEL). 
The employer Ih.II en.ure Ihat DO 
employee il expoaed 10 an airborne 
cuncenlralion oC .. bel to .. lremolite. 
.nthophyllite. actinolite. or a 
comb,ination o( the .. mineral. in excel. 
of o.z fiber per cubic centimeter of air at 
lin ciftht (81 hour time-weighted averase 
(TW AI. aa determined by the method 
preacribed in Appendix A of thia 
Melior .. or by an equivalent method. 

(dl Communicotion among ttmpJoYflr.. 
On multi-employer worksite .. an 
clToployer performing albetto .. tremol\te. 
anthophyllite. or actinolite work 
n:qu.irins the .atablithment or a 
regullAted area aba1l inform other 
employen 00 the aite of the natun of 
the employer' I work with albeltoa, 
tremolile. anthophyllite. or actinolite 
and oftbe exi.tence of and requirements 
~rtail1ina to regulated area .. 

(el Reguloted an:a.-{l) ~lI8ruJ. The 
employenhaU e.tabli.b a regulated 
area In work area. wbere airborne 
coocealrationa of UbeltO" tnmolile. 
anthophyllite. actinolite. or a 
combination of the .. aUneral. exceed or 
can realOnably be expected to exCHd 
tbe permiuible expo.ure limit 
preacribed in parqrapb (cl of th1a 
aection. ' 

r21 ~mot'CQtion. The regulated IArall 
aball be demarcated in any manner that 
II1iniIni.zn the number of peraona within 
the area and protects peraona outaide 
the lIl'tIa from 'Xpolure to airborne 
cooccntndoaa ofalbe.toa. treroolite. 
anthophyllite. actiaola .. or a 
combination of the .. mineral. in exc:eu 
of the permiuible expolure limit. 

(31 Ac~u. Acc .. 1 to reguhlltld areu 
ahall be Umited to luthorized peraona or 
to pcnoaa authorized by the Act or 
reguladoM iuued punuant thareto. 

(41 RS6pirotor.. All peraona enterina a 
regulated area ahall be ."pplied with a 
relpintor • .elected in accordaAce with 
para III' ph (hl(21 of thil aecdoa. 

(51 Prohibillld ac;ljvitiu The employer 
IhaU IInlUllI tbat emploYH. do not eat. 
drink. .moke. chew tobacco or gum. or 
apply co.matiu in the regulated areL 

7-ta.... 

(6J Requirtlmenu for asbe.tcn 
~mova/. demolition. and renovation 
operollon1. (iJ Wherever felllible. the 
emplo)'er .haU ettabli.h nesative­
prellure enclo.ure. before commencina 
removal. demolition. aod renovation 
operation •. 

(ii/ The employer .hall de.ignate a 
competent pereon to perform or 
supervise the following du&iea: 

(AI Set up the eoclo.ure:· 
(81 Ensure the lntegrily of the 

enc1o.ure: 
(CJ Cootrol enlll' to aDd exit from the 

enc1olure: 
(OJ Supervi .. aU employee u~un. 

monitoring required by thi.t aectioo; 
(EI Ensure that employ ... woriUaa 

within the enclolun w .... protective 
clothing and relpltatorl .. required br 
pa/1lgrapha (I) and (b) of this MClloa 
lind: 

(F) Eoaure that employ ... are traloed 
in the UM of engi.oeeriDa CODIlola. work 
practice .. aDd penou.al protective 
equipment: 

(el Ensure lhat employees UN the 
hyjiene faciUlla aDd obMrv. the 
decontamiDatioo ptOCeduru .pedflad'iu 
paraavapb (j) of thi.t ledioa; aDd 

(HI Eoaure that eoaio-riot c:oaIrot. 
ant fWlCtiODina properly. 

(ililln addition to tha qualiflcadoaa 
.pecified in parappb (b) 01 thia 
aection. the competeot penoa ahalI be 
trained in aU alpacta of ubnto., 
tremolite. uthopbyWta. at ad1aG11t.e 
abatement. tha caateats 01 thia 
.landard. tha ldel1tiflcatioo of ub.loI. 
lremoUte. aDthopbyWte. at act1a.oUta . 
and their removal pracedura. aad otbar 
practice. for reduciDa the b.uarcL Such 
trllioios ahall be obt&iDed in • 
comprchenaive COUl'll., IUCb .. a COW'M 
conducted by L!l EPA Aabeaao.1'raio.iaa 
Center. or aD equivalent CGUrM. 

(ivl EJcception: For amall-ac.al.e. abort­
durali 'n operatiooa. aucb .. pipe repair. 
valve replacemant. wtallioa e1ectrical 
conduita. wtallloa or rem.oviq drywall. 
ruoflna, and other aeoeral b&&1ldiDa 
malntan~ or NnOvatioa. the 
IlJlployer la not requ1red 10 comply with 
the requitemeolt 01 parqraph (e1(61 01 
!hi. aection. 

(0 EJcplUw. monilorina-{l) C.nuaL 
(II Each employer who baa a Workplace 
or work operaUoa covered by thJa 
llaodHrd ahAU perform monitorioi to 
determine aCCUllltcly the aIrbom. 
concenttaUoaa at .. bala.. tremolite. 
anthophyllite. actiDoll .. or • 
c.ombinaUoa of theN at.iDerala 10 wlUcb 
emploYeei may be upoeed. 

(iii Delenninatioaa oC .mploy .. 
e~posur. abell be made froID breetbiot 
lOne air .. mpln that .,.. nprn.aatative 
of Ihe &-hour TWA of e.ch employ ... 

S-:.!1:.! 
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(iiil Repre.enlalive &-hour TWA 
employee expo.ure Ihall be determined 
on Ihe balil of one or more ulDple. 
repre.enlina full·shifl expo.ure for 
employe .. In each work area. 

(Zllnitiol monitoring. (il Each 
employer who hal a workplace or work 
operMtion covered by thi •• tandard" 
except al provided (or in paragraph. 
(0(2)(ii) .nd (0(2)(iIIl oC tbi. aeclion. 
lhaU perform initial monitoring at the 
initialion oC each albetto •• tremoUte, 
aDthophyllite. IIctinolite job 10 
accurately determine the airborne 
concentraUona oC ube.to., IremoUte. 
anthophyllite. or actinolite to wb.lch 
employee. cnay be expoaed. 

(iiI The employer may demoaatrate 
that employee upoaure. are below the 
actioalnel by meanl oC objective dAta 
demonttralina that the product or . 
maleria1 coatainin& ube.loa, IlIImoUte, 
anthopbyllite. acUooUte. or a 
combinatioa of theae miD.,..l. cauaot 
relea .. airborne fiben in cooceolratiODl 
exceed1ng the actioa level UDder thoae 
work condiUODl bavine the putat 
potutial for re1euing ubealOl, 
tremoUta. uthopbyWta. at actiDolita. 

(Ui) Where the employer hu 
monitonld each .. bato .. lnmolite, 
anthopbyWte. or actiDolita Job. and·the 
daLa wen obtaiDad duriq work 
operadoaa c:oadu.ctad t&Dder workplace 
condilioaa c:loecly raembUoa the 
proeM .... type 01 malarial. caatrol 
method&. work pncUca. aDd 
aviroumesltal CDGdldooa UMd aDd 
prevailiDa in the employer'. curnat 
operatloaa. the empioYIt may rei, OQ 

luch utUet moaitoriDc raulte to .. tiGy 
tha requUemeala 01 ~ (f)(2)(1) 01 
th1a 

31 Periodic IItDlUIDrina witlWt 
uJotIKJ CU\tG&. n.. employ. aha1J 

conduct dally IDODftoriDa that Ia 
repreaeotative 01 the upoAte of each 
emplllY" who La ualped to work 
within. r.plated ateL EmttpliDD: 
When all employ ... withln a rqula'-l 
.,.. • .,.. eqWpped with luppl.\ed-&lr 
,...plttItora opentad lA th.e poe1U.,.. 
pteuure mode. the employ. lILly 
diepeaae with the daily IDOGitorial 
requited by thia paraaraph. 

(41 TarminIltiOD of monilDrinl- If the 
periodlc mooitoriDa required by 
pa.rappb (0(31 01 th1a aacdoa revaale 
that arupJoy .. expc»Ul'll. u IDdJcatad 
by IladldcaUy reUabM lIM&Iuremaata. 
.,.. below the .ctioa leval. the eaaployw 
lILly dlKoadnue IDODiIoriua lor thoea 
employ ... wboae exiJC*llU .... 
repraeoted by auch IDOIIitoriq. 

(51 Method 0/ rnotIitonn,. (I) All 
umplea t.aUo to .. tUfy the IDOClItoriDc 
requiretnenta of parqrapb (0 of th1a 
Medon wU be penoNI eamp&.e. 

(&ec. 1tx..51(1)(S)(tU 



( 

31:3116.2 

rollected followina the porocedure. 
• ,,~·clfied In Appendix A-

(iii Allllmple. taken to lali,ry the 
nonatorina requ.irement. of par8araph (C) 

of thi. section .hall be evaluated usina 
the OSHA Reference Method (aRM) 
• pecified in Appendix A. or In 
equivalent countina method. 

(iii) If In equivalent method to the 
aRM il uaed. the employer lhall enlure 
that the method meetl the CoUowina 
criteria: 

(A) Replicate expo.un: datil uled to 
eatabli.h equivalency are collected in 
.ide-by·.ide field and laboratory 
comparilons; 

(8) The comparilon indicatel that 90 
percent of the lample. collected in the 
ranae 0.5 to 2.0 time. the lJermisai!:lle 
limit have an a.ccuracy ranae or plus or 
minla 25 percent of the ORM re.u1ta 
with a 95 percent confidence level al 
demonltrated by a ltatilUcaUy valid 
protocol: and 

(e) The equivalent method i. 
documented and the resultl of the 
comparilOn le.tJIIg are maintained. 

(iv) To latidy the m.onitoring 
rcquirementa of paragraph (0. employert 
Ihall rely on the relult. of monitorina 
analysil performed by laboratories that 
have in.tituted quality aSlurance 
programl that Include the elementa 
prescribed In Appendix A: 

(6) Employ" notification 01 
onitoring l'eSuJtI. (i) The employer 
all notify affected employee. of the 

monitoring multa that repreaent that 
employee', expo.W"8 .. lOOn a. pouibl. 
followl", receipt o( monitoring mulls. 

(ii) The employer .hall noUfy affected 
employee. of the raulta of monitorina 
repntMntlna the employee'. exP.9t1U'e In 
writina either Individually or by polling 
at a centnUy located place that I. 
acceaaible to affected employee .. 

(1) Ob.uvation of monitoring. (I) The 
employer .hall provide affected 
employee. or their de.ignated 
representaUves an opportunity to 
ob.erve any monitorina of employ" 
expoaure to a.be.tos., tremolite. 
anthophyllite. or actinolite conducted In 
accordance with thl. aection. 

(ii) When obtervation of the 
monitori", of employee expo.ure to 
•• batos., tramollte. anthophyllite. 01 

actinolite requlte. entry Into ~ area 
where the UN or protecUve clothma or 
equipment il required. the observer ahall 
be provided with and be required to UN 

.uGh clothing and equ.ipment and thall 
comply with aU other applicable wet)' 
and health proceduru. 

(a) Method. of compJianOtf.-{t) 
Engineering control. ond work 
Dl"Oclicn. (i) The employer lhall UN one 

any combiaation or the foUowill8 
trol methoda to achlev. c:ompUaoce 

with the permillible expoaure limit 
prescribed by paragraph (c) of thi • 
aection: 

(A) Local exhault ventilation 
equipped with IIEPA filter dUlt 
collection .y.tem.: 

(81 Ceneral ventilation Iy.tema: 
(C) VICUum cleanera equipped with 

HEPA fiUen; :-
(DJ Enclo.ure or i.olation of proces ... 

producina .. be. to., tremolUe. 
anthophyllite, or Ictinollte dial: 

(E) U.e or wet method., weillns 
aaentl, or removal encap.uliJlt. to 
control employee expo.ure. durlna 
.. be.to •• tremolite. anthophyllite. or 
actinolite handlin,. mixin80 removal. 
cuttin,. .pplication. and cleanup; 

(F) Prompt dispo.al o( wa.tel 
contaminated with .. be. to .. tremoUIe. 
anthophyllite. or actinolite In leak-tight 
contalnert; or 

(C) U .. of work pr.ctice. or olher 
engineering control. that the Auiltant 
Secretary can Ihow to be (ea.ible. 

(ii) Wherever the fea.lble enaineertac 
and work practice control. dHCribed 
above an not lulIlciant to rwduca 
employ .. expo.ure to or below thal1mJt 
pre.cribed in paragraph (c). the 
employer .hall u .. them 10 reduce 
employee expo.ure to the lowest levela 
attainable by these controll and thaU 
lupplement them by the UN of 
relpiratory protection that complies 
with the requirementa of paragraph (h) 
of thil aection. 

(2) Prohibition .. (i) Hi&h-tPeed 
abra.in dbc .aw. that are not 
equipped with appropriate enalneering 
control. Ihall not be &aed (or work 

. related to •• besto .. tremoUte. 
anthophyllite. or actinolite. 

(iiI Compnrued air.hall QQt be aaed 
to remove .. hato .. tremoUte. 
anthopbyllite. or actinolite or materiall 
containing a.beato .. ·tremoUte. . 
anthophyllite. or actinoUta ualea the 
compreued .Ir t. used In conlunctioa 
with an eneloaed yentilation .yatera 
dnigned to capture the duet cloud 
created by the compnraacd air. 

(iii) Material. conta\aing ubestoa. 
tremollte. anthopbylUte, or actinoUte 
Iball Qot be applied by .pray methods. 

(3) emploY" ratatiolL The employer 
.hall Qot UN araploy .. rotatioa .. a 
meaDe of compliance wUh the expoeure 
limit prescribed In parqrapb (e) of th1a 
aecUon. 

(h) RMpiratDry plOl«tion.-{l) 
CcleroL Th. employer ahall pt'Ovide 
relpiratora, and enau.re th,t they are 
uled. where required by thla MCtion. 
Reepiratora thaU be UMd In the 
Collowina circumatancel: 

(I) During thalnterval aeonaary "­
lnItall or lmplemant (euibLe aOlineerUta 
Ind work practice cootroia; 
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(ii) In work oper.tion •• uch .. 
maintenance .nd rep~ir activitie .. or 
other activitie. for which enllineering 
and work pr.ctice control. are not 
fealible; 

(iii) In work lituetion. where fe .. ible 
engineerina .nd work practice control • 
are not yet .ufficient to reduce expa.ure 
to or below the expolure limit: and 

(iv) In emel1enciea. 
(:!) ifDspirotor .el«tiolL (I) Where 

re.plratort are laeci the employer Ihall 
telect and provide, at no COlt to the 
employee. the appropriate relpirator a. 
lpeclfied in Table O-C, and IbaD en.ure 
that the employee uta the re.pirator 
provided. 

(ii) The employer .baU telect 
relpiratort from ·amona tho.e Jointly 
.pproved a. being .cceptable for 
protection by tha Mine Safety and 
He.lth Adminlatratioa (MSHA) and the 
Nationallnatituta lor Occupational 
Salefy and Health (NIOSH) under the 
provi.lona or 3Q CFR Part t t. 

(iii) The employer .haU provIde a 
powered. air-purtfyinr relpirator In Ueu 
of any nes.tive-pn .. Ur1 re.plrator 
lpeclfled In Table o-c whenever: 

(A) An employee chooael to ~ dU. 
type of relpirator: and 

(8) nua nrapirator will provide 
adequate protection to the employee. 
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(3) &.pitalot' JlrOBIUID. (il When 
.... plratocy protectioa t. UMd. the 
employer ahalllnatituta ..... pirator 
program In aa:ordaoca with 28 CPR. 
Ilno.l34{b" (d). (e), and (0. 

(II) The emp.loyer thaU parmit eKia 
.. ~ who uaa • 8ltar raplrator to 
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change the filter elemeDu whenever a.a 
lncreue in bre.thina re.ilta.ace la 
detected and ahaU maintaiD a.a adequate 
lupply or filter eJementa for thie 
purpo ... 

(iii) Employee. who wear relpinuon 
lhall be permitted to leave work are .. 
to w .. b their face. and re.pu-ator 
Cacepiecel whenever neceuaty to 
prevent lkin initation auociated with 
re.pirator UN. 

(iv) No employee lhall be alligned to 
lallta requirina the laO oC relpu-atort il. 
bu.d on b.i.e or her mOlt recent 
.xamination. an examining phYlician 
d«:tenniael thlit the employee will be 
unable to function Qonnally wearing a 
re.pirator. or that the larety or health oC 
the employee or oC other employee. will 
be impaired by the use oC a respirator. 
Such employee .hall be a .. igned to 
another job or given the opponwLity to 
tranafer to a dUCerent pOlilion the duliea 

. 01 whJch be or ahe I. able to perform 
with tta. 1Ul. employer. In the I&.IDe 
glOlRphJc:a1 area. and with the .. lINt 
MDiority •• tatu.a. and rate oC pay be or 
aM had Juat prior to .uc:b traNter. If 
auch a different politiOll ia available, 

(4) Rapirol/N lit wtina. (I) The 
employer ah.a11 enaute that the re.pirator 
iNued to the employee exhibita the lea.t 
poaaible Cac:epiece leakqe and that the 
reapintar la fitted properly, 

(U) Employen .hall penOl'llleitbar 
qlWltitalive or qualitative Cac:.e fit tuta 
at the t1ma 01 initial OltlDa and at l ... t 
nary 8 mootha thereafter lor tach 
employee wearina a aegative-prnaur. 
rupiratol', The qualitative flltula may 
1M uaed only Cor te.tina the 6t oCball· 
III&Ik reapiraton when they are 
permited to be worn. and ahall be 
conducted La accord&a.ce with Appendix 
C. The tuta ah.a11 be uaed to .. 1ec:1 
f&c:epiecea that provide the required 
prot.ction u pnacribed In Table 1-

(I) Prol4Clive clotJUJW-{l) CAntua! 
Tbe employer IhaJI provide ud requirw 
the laO oC protective clothina. .uch a. 
coverall. or aimilar whole-body 
dothia&. bead covarl.ai .. alovea. and 
foot coveriap Coc any employee 
expoaed to airborne coocentratiocu 01 
ubeato.. tremolite. anthopbyllite. 
actinolite or a comblnatiOll oC theae 
miDuaIa that exceed the permiuible 
ex~ure limit pntlCribed in paragraph 
(c) oC tbla aection. 

(2) Launderillg. (I) The employer lhall 
ea.aure that lauaden.na of cootaminated 
doth1.aa la dona 10 a. to prevent the 
rale ... of a.irborM .. be.toa. tremoUtt. 
anthophyllite. actiDDlita. or • 
combillal1oo of theae m.i.a.en.la in exc:eu 
01 th. expolure l1mit prncrilJed io 
parappb (c) oC thi. aectloa. 

(II) My employer who givet 
cootemLoatad clothing to another penon 

7-t~ 

(or laWlder\ni ehaU Inform auch penon 
oC the requlremant in pangraph (ll(2)(il 
oC thil lection to effectively preveot lbe 
rel!:!a .. oC airborne .. beltoa. trcmoUte. 
Inthophyllite. actinolite, or a 
combinatioo 01 the .. minerala 10 exceu 
oC the exPOIun: limit prelCribed in 
paragraph (cl oC thi. lection. 

(3) ContaminalMi clothing. 
Contaminlited dothina IbaU b. 
transported ill ae&Jed wpermeable bag .. 
or other c101ed. impermeable coottiDen. 
and be latbeled La accordance with 
parasraph (kl oC thl. aeetion. 

(4) ProlBctia'e clotJaina /DI'lWmova/. 
demolition. and lWIIovation oi»rotion&. 
(il The competent penon ahall 
periodicaUy exam.i.ae wowuitt worn by 
employees Cor rip. or tean thai may 
occur during performance oC work. 

(Ul When rip. or tean are detected 
while an employee la worklDa witbJn a 
negative-prellute nclo."" rip. ADd 
tean alIall be IlIUIIediattly mended. or 
the wow"it ahaU be immedJataly 
replaced. 

(j) Hygiene/aauue. and practica­
(1) GeMroL (I) The aaaployer aba11 
provide daaa chana- areu Cor 
employ ... nquired to wGrit In resuJated 
areu or requited by peraaraph (1)(1) ot 
thi. MCtion to wu.r protective c1othiJ1&. 
Ex.~ptian: III Ueu 01 the c:ba.age .,... 
requirement .pecifled in parasraph 
U)(1)(1}. the employer lILly permit 
employees anaased 10 amall acaJe. abort 
duration operatiou. a. daaibed Ia 
paragrapb (e}(G) 01 thJa MCtioa. to deAD . 
their protecUve c1ot.h.lac with a portable 
HEPA-«qllipped vacuum beCore au.cb 
employee. leave the area when 
mainlf:nance wa. performed. 

(iiI The aaaployer .haU ecuure that 
change areu are equipped with 
aeparale .torqe Cacllitt.. Cor protective 
clothina and .trHt clothiuao In 
accordance with MCtioo Itno.141(e), 

(iii) Wbeuver rood or bcverqn are 
conawned at the wowlte and 
employee. are expoMd to airborne 
concentratlocu oIube.loI. tnmolita. 
anthophyllita. actiDoUta. or a 
combillaUOll 01 thae m1aeraJa Ia exeat 
01 the pennililble expoaute limit. the 
employer .haU provide lunch areu la 
which the aitbonw coaceotrattOl1l of 
ubatoa. lremolite. anthopbyllite. 
actinolite. or a comblnatJoo oC thue 
mineral. are below the actiOlllevel 

(2) Requiremenu/DI' lWalOva/. 
dtunoJition. and lWIIovatioD op.raliOl»­
(il Decontamination CU'eCI. Excepl for 
amaU aula. ahoct duretioa OperatiOMo 
.. delCribed In paraanpb (e)(Ol 01 thiA 
MCtiOn. the employer ahall ... tabUah a 
decontaminatiOll area that La adJ&cmt 
and connected 10 the regulated area br 
the decontaminatioll oC employ ... 
contaminated with ubestoa. tremoUte. 
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IinthopbyWte. or acrtnolite. The 
decontamination are. IhaU COIlII.1 of an 
equipment room. Ihower anta. and clean 
room ill leriee. The employer lhall 
en.~ th.t employe" enler end exit the 
resulated area throuab the 
decontamination area. 

(ii) Clean room. The clean room JhaU 
be equipped with at locker or 
appropriate .tonge container Couach 
employee'l ute. 

(iii) Sho .. 'er (JrN. Where Cea.ibl .. 
ahower racilitiea ahall be provided 
which comply with 29 CFR 
191o.141(d1(3l. ne .howera ahan be 
cootiguOut both to the equipment room 
and the clean chanse room. unle .. the 
employer can demonltrate that thi. 
location it oot (ulible. Where the 
employer can demoMtrate thai il is oot 
Cealible to locate the ahower between 
the equipment room and tJae cleuQ 
change room. the employer ah.U enaure 
that employee.: 

(A) Remove albe.toa. lftmolU .. 
anthophyllite, or acUnolitt 
contaminatillD Crom their worbuila 
uaina a HEPA VHc.:uum befure proccedinS 
to a alIower that ia QQt contJguoua to the 
work area; or 

(8) Remov. thuir cootaminateci 
worksuita. don clean work.uUa. ADd 
proceed to a ahowar thai ia not 
~~totheworkanL 

(iv) Equipmlfnt mom. The equipment 
room ahaU be .upplied with 
imperme.able. labttled bag. and . 
conta.inera rOl' the contaiDment Ind 
diapo&a1 oC coatam.inated prot.ec:tive 
clothing and equlprneat. 

(v) /Jecanlominotion (JI'fKJ entry 
procllduru. (A) the employer ahaU 
enaurelhatt employee.: . 

(1) BDtar the decoatamLaaUoo ana 
throuah the daan room; 

(21 llaUlClW and depoelt .tnet clathifta 
withlD a locker provided Cor their uae; 
and 

(3) Put on protective clolhins and 
relpu-atory protection belore leavtll8 the 
clean room. 

(D) BeCore enterins the enc1olUl'l, the 
employer thaU enaure that employee. 
p ... through the equlpmeot room. 

(vi) Decontamination anta "it 
proct:durn. (A) BeCore leavina the 
rqu1ated are .. the employar lbali 
enaure that amployee. remove aU srou 
contaminatiOQ and debria Crom their 

. protective dothina-
(D) The employer ahallllUUl'l that 

employ ... remove their protecUve 
clotbl.ni in the equipment room and 
depolit the clotbing Ia labeled 
Lmpel'lllUble baaa CIC' coot.ainen. 

(C) The employer ab.al1ecuure thai 
employen do not I"t!IDGVI their 
rupiratora in the equipment room. 

(s.c. 1 t26..S1(i)(2)(vw)(C)) 
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(01 The employer .haU elUure that 
employee •• hower prior to enteril\8 the 
clean room. 

(EI The employer .hall eNure that. 
\Iter Ihowering, employee. enter the 
lean room before chal\8ing ioto .treet 

clothe •• 
(It I Communicotion of hazards to 

employ~l-{ll Sign •. (il WamJni .ignI 
that demarcate the regulated area .hall 
be provided and dilplayed at each 
location wherw airborne concentrationl 
of .. be.to .. tremollte. anthophyllite. 
actinolite, or a combination oC the .. 
mineraLa may be io exce .. oC the 
expo.ure Iimit.pre.aibed in peragnph 
(cl oC thia aeclion. Signa .haU be po.ted 
at IUch a cU.tance (rom .uch a locatJon 
that an employee may read the .igna 
and take necetaary prott;,Ctive .tepl 
beCorw entering the area marked by the 
Ilgn .. 

(ii) The warning .ip. required by 
paragnph (k)(l)(i) oC thi. aection ahall 
bear the CoUowina informatJoa: 

DANCER 

ASBESTOS 

CANCER AND WHO DlSEASB 
HAZARD . 

AU11iORlZEO PERSONNEL ONLY 
RESPlRA TORS AND PROTEC"ItVE 
a.arntNO ARE REQUIRFD IN nus 
AREA 

(iii) Wberw mineral. in the regulated 
ea are only tremolite, anthophylUte or 

_tinolite. the employer may replace the 
tenn Nubeat.,." with the eppropriate 
mineral name. 

(2ILAbtJJ.s. (/) Label •• hall be affixed 
to aU product. containing ube.tOt. 
tremolile. anthophyUite. or aclinolite 
and to all containera containing .uch 
product&, inclucUng we.te contain«n. 
Wh .... C.uible. In.talled a.beltOt. 
tremollte. anthophyllile. or actinolita 
product. IhaU contain a vi.ible labeL 

(UI Label. aball be printed in larae. 
bold lettera on a contra.ling 
background. 

(iiil Labela .ball be \&.led la 
accordance with the requirements or 2IiI 
CFR 11110.1200(0 oC OSHA'. Huard 
CommanJ.catJoa .tandard. and .hall 
contain the Colowinl WormaUon: 

DANCER 

CONT AlNS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND UlNC DISEASE 

, HAZARD 

(Ivl Where miDerala to be labeled era 
only tJ"emoUt .. anthophyllite and 
actinolite. the employer mey replace the 
term "ube.toa" with the appropriate 
mlo.n1 name. 

re.piAtora AI required by zg O'R 
11110.134; 

(vi Label •• hali contain a warning 
.talement aRain3. brea.hing .irborne 
..be.to .. tremolite. anthophyllite. or 
actinolite libera. 

(vi) The provision. Cor la~. required 
by paragraph. (kJ(2)(iHk)(2)(lv) do not 
.pply wherw: 

(F) The appropriate won: practJees Cor 
performin, the .. bato .. !ramollt .. 
.nthophylllte. or .ctlnollte Job: and 

(C) Medical .urvel11ance proJPUI 
requlrwmenta. 

(AI .. be.to •• tremoUte. anthophylUte. 
or actinoli te fibera have been modified (Ii) A review oC thl •• tanclard. 
by a bonding agent. coaUn&. biDder.; . ' lncludlaa appendl~ . 
other materiaL provided that the. (41 Acceu 10 lralnllfl mat.nou. (I) 
maaufactunlr can ciamoaatrate that, n,. employer .baU make readily 
during Iny reaaGnably ro ....... bl. UN. aVlllabl. to aUafleeted Imploy .. a 
handling. .torage. cU.po.al, proc:e"iD& wfth~ut co.t all written malerial. 
or traNportatiOa. no airborne relaWli to the employee tralnlna 
concentratJoN oC a.be.tO&. lnmoUt.. program. iaclu~ a copy of thia 
anthophyllit .. actinolite. or a rquJatioa. 
combination oC the.e mineral ftbera in (U) The .mployer .baU provide to the 
8Xcna oC the action I.vel will be Alai.taot Seaelaly and the Director. 
releaaed. or upou reque.t. all information and 

(BI .. be. to .. lremollte. uthophyUlte. traJnlac materim relatins to the 
actiJlolite. or a Combination of the.. amplo~ .. ialormatioa and traJa.lac 
mineraLa I. pment la a product In propw.m. 
conc:entratioaa I ... lIwl 0.1 percent bJ (1) HOlllUMping-{1J Vocuwnl".. 
welsht. Wbere VlQmmln. methoda era .. Iectad. 

(3) Emplo)'H lnformatlon tutd HBPA filtered Yacuumlnl equipment 
UWnf¥ (l) The employer aballlaatituta must be uaed. Tba equlpmeat aball be 
a t.raiIUni prop-am Cor all m:,10)'MI I&Md and emptied IA • ID&DD8t that 
axpoaed to airborne concantraUona of minimis .. the Neatry ol acbettoe, 
a.bato .. tremoUte. antbophyWt.. tremoUta, aathophyWte. or acdDoUte 
acdnoUte. or a combiDatioll oC the.. lato the workplace. 
mioerala ill axce .. oC the acUOIllaval (2) WCJ6t. di.pt»tJl. Aabettoe .ute, 
and ahalleaaure thelt partidpetloa bl acrap. debria. bqa. coataiMra, 
the JI~ eqwpment. ud coataminated cIothiq 

(U) TraJ.nin8 'hal.1 be provided prior to coo.lped Cor dbpoaal.hMU be cou.ct.d 
or at the time oC IDiUal ... Ignrncnt, ud dl.poMd of La .. aled.1abcl.d, 
u.al~ .. the em~l~yee ~ received impermeable hap or other cloeed. 
eqwyalent trauu.ag WIthin the prwvfoua labeled.lmpermubl. coatalDan. 
12 month&. aDd at leut UUll&ally (Ill) Medical u,..,.il.'----.11) 
thereaner. ' -~ 

(iii) The tr.iD1na program ahaJ1 be Cen.rraHI) Eznplo,.. conrwd. 11M 
conducted la a manner that tha emp~yer aballlaatibata • medical 
employee 1. able to underatud. The aurni11.a.oce prosram Cor all employMl 
employer .ball euure that each auch eaaqed la work lavolvlac Inu. of 
amploy" i. informed oC the CoUowlna: ubatoa. tnmGUte. antboph,W.., 

(AI Methoda oC f'ItC08DhinI a.beatOt. ac:tiDoUta or a comhiDalioa ol tbae 
tremolit .. anthophyWte, and actinolite; mI.Derala, at or above. the ac:doa \nel for 

(B) The health eflect. auociated with 30 or more days par year. or who are 
.. be. ten. tremoUta, antbopbyWt .. or requ.\Nd by lhia aectioa 10 .... . 
actinoUte expo.ure: DepUy. pnaarw mpiratora. 

(q Th. relatJonahip between lDloklaa (U) lbcaminatlOll by cr p/rpicicrn. (AJ 
and a.bato .. tremolit .. anthopbyllite. 'l'ba employer aball .. ..,. that all 
and actinoUteLa produdnlluaa cancar: med1W04mlnatioal aDd proc:.dura 

(0) The nature of operaUoaa that ere performed b, at UDder the 
could reawt 1D .xposure to ubatoe, aupervilloa ola llcmaed phy.ld.ul. &ad 
tremoliLe, anthophylliLe, and actla.oUta. ere provided at no COlt 10 the emp~ .. 
the importance oC necuaary protective ud at a r.aaoa.ble time and place. 
cootroLa to mJnim1u ~ iacludiaa. (BllWIoaa other ih&Il euch llcmMd 
a. applicable, msinHriaI controLa. phyaldaoa who adIIl1.alttcr the 
work practice .. ratpiraton. pu.Imooary fua.ctfoa _tine reqmr.d ~ 
houaekeePini prooedu.nre. hYJiaoe th1a MCtioa ahall c:omplate a traI..niq 
CadUlIe .. protective cJothias, COUIM la .pJrometry.poaaond by an 
decontamination procedu.nre. 8IJWI'IDCJ appropriate acad.mlc: or prolaakmal 
procedurn. 8Jld wute dllpON1 IDatltutfoa. 
procedu.nre. and any ~ (Z) Medical UJUninodou crnd 
Uuln.lCtion la th. UM of theM amtrola QMlullation.-{l) P'twqUllllCY. 'l'ba 
and procedure.; employ .. ab&U maU avaUabla as.edk:al 

(£1 ThG pulpO". proper \lM, fttttn, .. am1natioaa md COGIUltat1oaa to eacl 
lnatrucUoaa. and UmJtaUooa of emploY" cov...d uoda' parqnph 

(lee. 1 t2U1(.)(2)(I)J 

• 



(mlllJ(iJ of tlli. 't:cliuo 00 Ihe fullowing 
s.:hcdule~: 

(AI Prior 10 M5Iigoment of the 
employee 10 an arell where negative­
pn:uure resplrolors ~Ie worn: 

(8) When Ihe: elllplo),cl: i:l assigned tu 
an aru whel"l! expolure 10 a"Le,tuI, 
Ireomolite, anthophyllile:, IIIclinulile, or II 
comLinaliCln of these minerllil mlly Le at 
or above Ihe action le\'el for 30 ur OIore 
d:l~" por yeAr, a mcdiod examination 
mUll be Riven wilhin 10 workin!.! daYI 
following Ihe Ihirtielh day of Cl(posure: 

Ie) And al lealt annUNU)' Ihernrter, 
(0) J( the eUlOining phYlicilm 

dClermine. IhMI lin)' of Ihe CJUlminlitiooli 
Ihuuld be providt'd more frequtmlly Ihlln 
Ipc,-=ified. Ibe employer slu.1I pm\'ide 
Iud! lIlu.minllllioos lu .. ((«ILod 
employee, HI Ihe frequencies IIpccHied 
by the ph)'licill·n. 

IE) ExceplilJn: No me<iicill 
ellllaUalilion il "-'quired 01 un)' 
employee if IldcqUI:Ile rec:onb ihow thlll 
the elDploye. hili been eXluniaed in 
accordance wilh Ihis ,*"aKfUph within 
Ih. pllal l-yellr pt:tiod. 

(iii Conl"nl. Medical examinationl 
made available punullnl 10 para8fUphl 
(m)(%)(i)(AHm)(:!)(i)(e) of thia scelion 
ahall include: 

(A) A medic:ullind work hiltury with 
lpecil" empbalil dinlcled 10 the 
pulmoalif)', cardiOVlll(;ulilr. ulld 
8I&8troial •• Unlll Iy.lem., 

IBI On inilild euminulion. Ih.: 
sllAQdanlized qucllionnuiro amluinLod In 
Appendix O. P~rt 1. and. on IUUlw,1 
eMlminulion, Ihe IiblJn:vililed 
IIRndurdized quealiunnllire conluincd in 
Appt:ndix O. Plirt Z. 

(e) A phy.ic:al examinotion dirt'Cled 
II) the pulmonary und RHslmilllelllinul 
.yslema. ineluding lIJ=hell 
roentgenogram 10 be adminilllen:d allhe 
dilcrelion uf the phy.ician, lind 
pulmonary fuaclion Il:all of forc"od \·it,,1 
capacily (fVC) and forced upirlliury 
volum&: al une lecond II"EV.), 
Inlar}lnrtaUon and cI"lificuliun uf cheal 
roentgenogram. ,hall be conducled In 
accordl&aC8 wl:h Appendi~ E-

(0) Any other elUtminalionl or Itltli 
deemed necenary by the euntining 
phYlician. 

(3) Infomlalian pf1)~'idt:d 10 Iht.' 
physician. The employer IihKII prudde 
the following inform"lion to Ih" 
examinin" phYlici .. n: 

(i) A cupy or chil Ilundard lind 
Appendices O. E. amI I: 

(i,) A deacriplion of Ihe arrl-(;II:U 
employee'l duliel U Ihe)' rewlc In thl! 
cmplo)'ee'l expolure: 

(iii) The employee' .. n:pI"I!SCnlitlh'e 
expolure le\'eI ur anticipateJ I'~pU""IC 
le\'d: 

li\') A dc,criplion o( any personal 
proltC:lh I: .tnd rClpir ... cor}' equipmenl 
used or to be uled: and 

(\'1 Inrormillion from previoul medical 
e.'(aminKlion. ollbe affecled employee 
thai i, nol olherwi .. available to the 
examining phYlician. 

(41 Phj'lIician'6 wrillen opillion. (i) The 
entplu)'er .tutU oblain II wrillen opiaion 
from Ihe eXllminina phy.icilm. Thi. 
wrillen opinion .lwll conlain the re.ull. 
of Ihl! medic.I ex.am.in~tiound .haU 
include: 

(AI Thephy.iellln'. opinion II. to 
whelher Ihe employee hal any delected 
medico I condilion. Ihal would place Ihe 
employee al an increQaed ri.k of 
milleri .. 1 hcullh impailClenllrom 
ell.pUliurc 10 .. beslos. tremolile, 
anlhuphl'lIllM. Gf actiooUr.: 

ISf Any rocommendod lilDilalioaa on 
Ihe ClQplo)'ee or on lb. 068 of pel'lOoal 
prolective equipment IUch .. 
I"I!lpirlllora; and 

(e) A .llIlemcnt Ibat Ihe amploy .. h •• 
been Informed by the phyaicilUl or the 
reaulll of lhe medlc.l.uaWs.Uoa and 
of IIny medical condiUGDa Ibllt may 
reaullfrom a.bea&oa. tremolite. 
anthophylUI .. or .ctinolita upoaun. 

(ii) The empJoyer IhaU instruct the 
ph)·.ician not to reveal in the wrillen 
opinion giveD 10 the employer .pacific 
findinp or diagDOlft unrel.led to 
occu~llolUllexpoaure 10 I&lbe.tOs. 
tremolito. anthophyWla. 0(' a,IlAGUla. 

(iii) The enlployar thaD pta\1de • 
copy of the phYlician'. wtillen opioiaa 
10 Ihe IIITected employ" wlthiJl30 dMy. 
frum ila raceipL 

(n) RCC'.ordiHpina-{l) Obj«li". dcJkl 
fur ex"nrpl«i ~/QliOM. (I) Where the 
employer hll' relied on objecllve dala 
Ihul d4lmonatrale that producta made 
lrum or cantui.uina ashattO&. tremoUle. 
IlnthophflUIe. Gr actinolite are not 
CUlllible of rdell,", nbera Gf atbea.oa. 
tremolile. anlhophyllit~ or ac:tioo1ite 0(' 

a combinlltioa 01 thalO mioarala. in 
concenlntUooa at Gr abon Ih. actioa 
Icvellinder the ~xpectad con.dlllonl or 
procelling. u ... or hand Una to a.slDpl 
IUch operoliull. IrolD Iba Initial 
monilnrill¥ mquirementa under 
paragrllph (0(2) olUUI aection. the 
emplo)'er lhuU e.IQbUah IiJ1.d lDalulaiD 
an Ilccurol., record of objective dutll 
NlIlIonliLly reUed upon in IUPport 01 tha 
excrupliol1. 

(iiI The rcc.ord Ihallinelude IIlleul 
Ih. rolluwina inronnalion: 

(AI The product quoluyina fGf 
cxemp:ioa; 

In) Th. 1OW"Ce ollhe objcclive dailll: 
(e) Th., leltina prolocol nnulta uf 

lellin&. it4nd/Gf "rudYlit of tJw maleri,,1 
(ur Ihe releul4I or ub •• lot. IrelDOlile. 
Iluhu"byllite. or IAClino.lile; 

(UJ A deacriplion olllle opcrlliiull 
uempled and how tha data .uppo.~ the 
exemplion; and 

(EI Olher data relevanl to the 
operation., matenals. proc.ellina. or 
employt:e expolores cove~d by Ihe 
elU:mption. 

(iii) The empl"yer .h,,11 maintain thi • . 
record Cor Ihe durillion ot Ihe emplo)'er'l 
reliance upon lIuch objective dllt&. 
. (21 £:cpo.ure measuremenu. (i) Tha 
ernployar thaU keep an accurale record 
01 .. 11 ma .. auremenll !Mken 10 monitor 
elDploytte expo.ure 10 aabe.IOI, 
tremolile. anthophyllile, or actinolite a. 
prelCtibed In pllrllgrliph (f) of Ibi. 
ltICtJoa. 
Nom: The employer may uU11za 
thl! services or compeleol OrslUli%aliOO5 
.uch III indualry tntde auocialion. lind 
cmplo)'ee .. aocllliioas to maiatain Iba 
recorda required by thia Mellon. 
. (UI Thia record lIb.a lodud. at lall.1 
tha foUowina inConulion: 

(A) 1'ba dMle of meaaurcnaenl; 
(B) The opeRtioa lovolvu., exposure 

to .. be.toa. trelUOlile. aathophyllite. or 
actinolite thai II belna moailored; 

(el &mpUna and analytlcad mathoda 
used and evidence Gf their accuracy. 

(0) Number. duraliOA, a.a.d raulla of 
",mpl .. taken; 

(E) 1)". 01 protec:ti",e devicn worn. Ir 
any; Ilad 

(F) Name. aoci.J HCUrity Dumber. and 
Upo&Ure 01 tM employee. whOM 
expoauret are re."...."Ied. 

(ill) The 8Il1PIoyer aiu&U maintain thia 
record for at lua.t thirty (30) yean. in 
ac:con1MDc:e with 211 CFR li1CJ.2Q. 

(3) MedicoJ .urvtti//tJItClI, (i) Th. 
elDpIoyet aha.I .. labUah and malnlala 
lUI accurate record (or each eruployee 
.ubject to medcallUn'lUlance by 
pintar-ph (m) of thi. IectiOn. la 
accordaDCI with 211 O'R 191CJ.2Q. 

(Ii) The recoad thaU IncWda at leut 
the fol1owlna ~onnatioa: I 

(AI The IWD4 and aoc;lal MCV.rtty 
lIumber 01 the ,",ployae; 

(B) A copv oftha al1lploy~'1 mftdkal 
cX.luninaUun reell .. ladudlntt the 
mftd1QI bJ.tory:que.lioMalre 
reaponaas. relulla of any t.lt •• IU\d 
phyajdan'. ntCGGmeadaUona. 

(C) Pb~'awrittaa opiJIioaa; 
(01 Ally amploJN madlcal compla1nu 

rolated 10 expollft to .. be.IGIo 
tremolil .. anthop.yllite. or actinoUte: 
aad . 

(E) A cop)' of tJw informalloa 
provided to Ibe P~IK:i.ao al nquired b· 
panlif1lph (IDI of bia HCtioo.. 

(iii I Tba elDpio)V 1hall8naure lhat 
th ia rec::ocd i I rnaiOl&.ined for the 
durltlioo of emploJlIW1t pIlla thirty (301 
yean. ita accordaru with 2iI O"'R 
1 111 o.:n 

7-1G-al 
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1-41 Traming recoros, The employer 
~h •• 11 mdin'",n iii! emplnyec Iroining 
-"cllrd!' fc:r r.ne 1 yt!M beyond Ihe lUI 
, i'e of t'mploymcnl by Ihal employer. 

ISIAI'at/abllity, (il The emplo!':er. 
up"n wnllen re(jIl~SI. ,h .. U malc.t! all 
r"I ,IIrJl' r('qui:ed 10 he m .. inlitined by 
I!UlI :J~clion aVdili\ble II) Ihe ASSISlanl 
'('r.;rclary and Ihe lJircclor (or 
,·, •• mlOaIrOI1 and copying. 

Iii) TI,e employer. upon reque!\t. IIhllll 
II ...... C lin\, "'polure rr.coros rr.quircd by 
n.lr;1llrltphs (I141nd (n) o( Ihis ,,,clion 
•• \ ' ;III;rble fllr examinalil)n and cOPl'ing 
lu HlCeCh.'fi cmploY~:I. (ormer 
'~:"llluyr.Cls. JeSil\:lalr.d tf!p",1~nl;"ivc .. 
,'I!J Ih.! .'\ulSlIlIIl Sr.' :rr.lun! . in 
.. ::, 'Ir,,,IOC~ wilh 29 CFR Hil0.~ltHp.) 
.. ,,,j (~Hi). 

(iiil The emilloy~r. IIpon requlllt. ,hall 
"'ilk-I! "nlpluyee 'mcdiC31 records 
r'!lluircd by para:;raphs (nt' und (n) o( 
111Il\ sr.f:linn aVllil~hle for nHmination 
";101 ':O'Jlyinlitn the l\ubject emplllYH. 
;l:I~'onc hH\'ing Ihe sper.me written 
._,,,n~nt of Ihe .uhjeet empIIlYI!f!. and Ih. 
J\!~i .. lilnl Secl"f!lary. in accordilnee with 
~J CFR t!l10~ 

In) Tmnsler 0/ Il!CtJnis. (i) The 
.:mployer shidl comply with Ihe 
n"qu'rcmenls eoncl'lminR Irans(er o( 
rl'Cord. sel (orlh in ~ CFR 1910.20 (h). 

(ii) Whf'never Ihe employer cease. 10 
'1) bu&inc5JI .. nd Ihere is IIU .ucceuor 

(.: ',Inver lu receive OInd relain Ihe 
,ni:c (or Ihe preserilJcd pP.rioci. lbe 

I, nplu) c:r .hull nollfy the D1reclor at 
I~IISI 90 dlly, prior 10 dilpoaal and. upon 
rl!quesl. tran.mit them to the QirectOl'. 

(0) Date.-{l) EffectivfI datfl. Thi. 
'1'!Clion .hllll become errective Iinaert 
I.I04hl 30 doy, (rom publicaUoD 10 the 
F.denl Rqi.lWrJ. The requiremenu of 
Ihe a.be,toa .Iandllrd ISlUed in June 
lY12 (37 FR 11318). u emended. and 
publi.hed in 29 CFR 1910.1001-(1965) 
!'t'milin in elCeet unlil complillnce i. 
Kdlic\'t!d with the ~r.Uel provl.ioRl of 
Inia atandan!. 

(2) Start-up dau .. (i) The 
r~uil'\.·menla o( paragraph. (c) through 
(nj of Ihi. aeclion. incllMiing the 
enllin~ring controla .peciCied In 
pllrllgrltph (g)(l) of lbia aeclion. .hall be 
complied with by IlnMn date 210 daya 
(rom pulJlicalion in the Federal 
ItctSia larl· . 

(p) Ap~ndica. (1) Appendlca A. C. 
O. iIInd E 10 Ihit aection are incorporaled 
Itl pan of thla aecUOD and the conleD\.a 
of IheM appendicn are mandalory. 

(2) Appendicn B. F. C. H. and 110 thla 
s~tlon are in(orm.UonaJ'and are nol 
ioleoded 10 cre.le any addilional 

- ·Ibligalion. nol olherwiN im~ or to 
. 'rael from any exi.1i1l8 oblig.tiona. 

AppeGdlll A to § 11121.~HA a..~ 
Melbod-Mand.olofY 

Th.~ m .. ntl .. lur)· "ppe,,,J .... pttCifi ... Ih., 
procedure rolr In4ly~anll "it .amplu for 
oIslwilOI. Ircmolilc. InlhOphyllile. and 
nlll1ol.lc lind 'pe.:afi". q" .... ty coilirol 
prnLeJ"re. Ihal mUll be implemenled by 
IIIhur31unCI perfomllllllll.a .".IYlil. Thl! 
'Hm~'linll and an .. lylica l m,lIhod. dcacribf!d 
IIl!lnw repreleRllha clf!menll olr Ihe nllilahle 
mOMnrinl melhod.l_uch allhe NIOSH pq(lQ 

nlclhc.dl which OSHA cnn.i"'en 10 be • 
uICRII.aIIO .chien adaql£.lle empln)',. 
capo'''", munilorinll while alluwi:t1l 
I!mvluYI:B 10 U" melhuda Iha' II" alre.lI!y 
ra:4uli.hecJ wilhan ,h.ur o'¥"ni&alioN •• '\11 
emv10yCll who are requintd 10 cund....:1 .. it 
munllurin. "n(ler p.rIlGTUP" 10 or Ih. 
'1~",IHrd ~re retjuired 10 .... lite .. Rlllrli,. ... 1 
lul"'''''ll'IriC'. Ih .. , Ul'! Ihi. p('O('.e.Junr. (lr GI' 

"'l"i\ .1I .. nl mO:lhod. rot collIlCU", und 
.MI~7.inK Nmpl ... 

s.,ftlJllir~ and ,-t,IQ/J·licull'ror.t!dut. 
1. Th. IOImplina medium rex' air umpl .. 

.hllil be milled cellula~ aller fill .. , 
memhMlnc:L TheM ",,,UIIe dcai8IWlf!aJ ~y lbe 
m:lnur.Ch&n:r •• auil"bl. rIM' "IIftI"., 
Irenl01i1c. .nlhophyllitc. and ac:linoillc 
cuunlin" See below rur refacttoa of blloln" .. 
~ The pnrerreci collKlIcJft dftvic:e ,lulU be 

Ihe %.i-nlm diameter ca_u. wilh .n CJ9f'ft" 
(.ud 5O-nIOI e:r.leOilon cowl. The 37-01111 QU.". nMI)' be II.3ed it nec:eMlUJ' bul only If 
wrillan ju.llrlClltioa ror Ike nee.110 ua Ibe 
37·II\1II r.lIer c.uMu. accomp4lli .. u.. MDlpla 
l'WIuhl in elM employ,,'1 a .. poaunr InOIIilutina 
n:coni. . 

1 An .. i, fluw MlI.lMlwaen o.s Iiler/min 
and z..s Illen/min wU be aellC1eci roc lhe 
'Z5/rMI a_lie:. If lhe 37-111111 callellcl, 
lolled. an lIir Oow ,. .. behifMft t UI_/lllin 
and z.s lilet"l/min .h.tl be Mleded. 

4. Wh .. ,. poaaiblc. a aumdant .ir volUAI. 
roc a..:h .ir Nfllpl. &h1All be coUec&ad 10 yi.1d 
bc!IWHll 100 and UOO fiben per 1qUII,. 
millhnellt' oa Iha _braae 01111'. U • Rller 
d.riteaa In IppeanACI oc i1100M dual " .... 
on Iha filler. a Malnd ... ab.dl be 
.Iarted. 

S. Ship the I&IIIpl" ta a riald COftbalner 
wilh .ufficianl paain. malerial 10 penenl 
dillodlil11J the coIktc:led fibers. PIIddac 
m:l!eriallhOlllul •• hip elec:t~allc cbarwe 
on ill N1f.a ( ..... a .. panded poIYII)'NM1 
c.nnol be lied baca .... lUdlmalan.1 Cd 

r ... " .. 10M or fibers 10 \be lid ... ulln. 
caual1e. 

L ClUbntla eada pcnoaal UI:II'III", pIImp 
bef",. "nd arlat' 101 .. wilh a "'~~l.llIiv. 
filler caMCU. wlaUed betw_ lhe pwap 
lind 1M c:.Ubntlion davlae. 

7. Pcnonal .. mplet dwll be lu.a tn tile 
-br· .. lhlna 10M" or Ihe ampJoy"llA­
alludled 10 or!*lr In. coliM, oc lapel_ 
1110 worke(1 (lIceJ. 

L fiber lXIuRla .1uI1i be _de b, IM*Uv. 
pha" conl,..1 uaina • micrcMcope wilb an. 
III 10 X cyepleca and • 40 10 U X objec1lv. 
for a IUIIlI mapiOCllllon 0( approximalely 400 
X and • numerical I pen..,. 01 ~ 10 o.n. 
Thf! miaoacope ,hIIlt allO be Oiled wilb a 
.~n or 1IIu. filler. . 

Q. The miCT'OICOpt' .h.1I be OHeci wflh a 
W .. lton-Bed.r.III!Yl!piCl'C8l"1llcule calibntlad 

REFERENCE FILE 

for I n .. ld di .. mr.ler or 100 lUiaom.len {+ I 
- Z nur.rnmcl~MI. 

10. 111.! 1'1t:c~c: - shiH "'deellon limil Dr Iho 
n.ir.mar-npc sh~!: be ,buul J deafen 
mf'dlon'J u:oilllllhc II~E phlS4! .hin lell Ilide 
"" nudin~ b .. lllw. 

I. PI"CC' Ihr. t~.t .Iide on Ihe micm~lIpe 
IIAlle .nli "'·'Ur.!' illindcr Ihe phaae ob~'iv,.. 

b. Brin. Ihe bluc:ka of ifOOvcd lin .. Inlo 
fOt'\lL 

~rhOl llid. cul"illl or _n .. 01 
£l'oo\'cd linca (C'..1.lO JfOOvca 10 e .. da blockl 
in Llc:_ndlr.1I order or viaillilily rrom Mil 1 10 
7 ... !ve" beilljl Ihu leul vi,ible. Th. 
retjuil?mer1!l rur ubMlOs. lrelnolile. 
anlhnphyllill1. :til'" aClir."lile co'.nlllli ere chilI 
Ihe IlIir.macope IIplic.s mUll re,ulv. lhe 
paou .. ed lin.,. iR tell IXImplctel)'. allhou.h 
lhey lI1IIy ,.ppca,.soma",hal faint,llftd Ibal 
Ihe IVOOvr.d liMI in tel' II an" 7 mUll be 
inloililJlct. So!'. 4 end S mUll be .. II,. .... 
putiaUy Yilibl. bUI IIWY Vii", .liJlhlly In 
viaibilily wlw...:n lIIiC'OlCOpn. A II\ICl'OKIIp8 

lIIlIl r.iI. 10 -.1 tt .... noquintl1knll bu 
eilll<!f' 100 low oc 100 hlah a reaolullon 10 be 
UoId b 1IbnInr. 1ranIo1lt& Illlhophyllllll, 
and .,,'t!nolilc COUIIlinl-

e. U lhe lmetIC deleriote .... d ..... aDd 
• .sIUll the mlc;roec;ope op'ia. U the probIe .. 
potI'Il.l .. ,..wult lIIe microacoge ... "ulac:t ........ 

11. Eilch .. t or WIIIpJee lckln willlncluda 
10 pen:8&l1 blilAb oc. mlDimUIII ol Z Waab. 
The b1l111k raawlI .Iw&U be awrqed IIftd 
IUbtradad rruea ch. IIIIGlytlcal raull& before 
I'llport1ns. Any _pia MpftICftleci by a 
bt...nk hllvlna • fiber canant In UCINI of , 
fibenl1011 nelda .IuIU b. rwlected. 

lZ. n. I&IIIpla tbeU be IIIOUIlled II, lbe 
ac:alon./lrlcio:till melbod or. JMthocl wida 
Ilft eIIul".i.llt ind.n of rofractIoa aod aIIIIi1u 
darily. 

11 Obaer\ .. the fal10wlnc couadlll naI ... 
.. ·COIIa, only flbcr'I r.qual to or IOIIfII' abaft 

5 .. lc:rocnelen. t.e.uure the leneth or c:wwd 
ftben ~ lII. C1aIft, 

b. COIInl .U putlc:Ia .a ..... tnftIoU" 
."tbopiayUUe. .nd acU.oaUte lba' M" • 
~tJHo.widlb ,.do (upea rallol or ~1 01' 
areatet. 

e. F11M1ts I"ac eattrely wlthiA tbe boundar7 
oldw WaJton-lMcIutU .,.lbl. Dad thaU 
NOlI". a l:0III11 of t. "ban CI'OIIins Ih. , bou....,., OCICI. _In. ODe nd "btla the 
drc:k ahIlU NCIei..-the cowl of one baJf (~). 
Do not oounl .OJ IIher elMt CI'OIM8 ... 
.,.tiaaIa boIandary _ than oace.1leject 
.1Id do ftOt COUJU l1li)' other ftben ewa 
I~ \bey -J be ¥tuble oullide ~ 
I"Itlc.ul. III'U. 

cl. CowII bwMfJ .. ol flben .1 one il_ lIG_ tndividaaal nt.. can be ldeallied by 
obMmfql bach enda alM lndiY\dUlllIber. 

.. Cowlt ..-. .,.11cuIa Ilelda 10 paid 100 
ftbera. Counl a ntiIUna 0120 n.1da: .bp 
COUAIinc .1 100 I\eIdI ~ ol!lbaf 
_t. 

,"- Blind recounll eh.aIl be coadlldecl.t 1M 
rat. 0110 pen:ml 

QuoJi,y ConIlVl ~ 

t. 1Iltr.t.boc1..uty pc'OIn& !ada labc.eCOtJ 
ud/« .. dt CU<ftINIIJ willa _ It.. ... 
~ couollnc alldet &hall .. tab&aJa • 
'1,,1IaUc:otJ11 dnlped quality ~ 
Pf'OIIIra" inwalYi"l blind MICOUnli .Ad 

(lee. 11ZU1, ~ AJ 



(:. ... I .... llun .. nd Qu.dity C",!r .. j 

1 \. c..hbra"on oC the W .. lton·lkdetl 
II, .. llc"le. The diameter. d..lmml. uC the 
cm.:ul.u cuunl"'l1 _",ill .. nd tha disc di.lmeto:r 
nl~~1 lH! .pr.clI·ied ,.,hcn ur.1Qr·n~ tho! 
tI. :lIlCu!e. 

•. Insert :on!, .~iIIll .. hle srllticu!r. inlu Iii. 
,,~ .. plece lind CUCUIIIlO Ihit Ihe sr .. tic;uie lillea 
... ~ ,;-"ulliind cleu. 

b. So!I Ihe :lppcupri .. ,e intcrpu\III1<lI)· 
Jw .. no;o! and. If ilpplicable. rtlk!lth .. 
blll'Jcui .. r hl!ild ildjuilmenl 10 lb"llnlI 
m"Knllic ... lil)n t"mlliDa c:unal"nL 

1:. In~l .. iI tlw ~ lu"~ j( phaee objective. 
d. l'l.cll .. II~Be nliO"umClir 00 lbe 

IruL:"U~jIe ul.lo:c;1 .1"ilO: ..nd Cue", Ihe 
m:ctoscope .. n Ihe 1I00Ju .. la Iiells. 

I!. M.:a:'UIII Ih" m.llmiCled .,-id lenllih. 
L.I::lIIII. u:;;r'lIlh.: ,Ia,:" naiCfllRl.:h·r. 

C. RCr.hlli. the grillic;ul.: Ccum Ihe 
ml(:ru~cupe .. nd mo:a1W'e ils i.lclu;ll/Vid 
lenilih. ~(lIIm/. This c .. n be'l be 
..1cconapli"hed by usilll a ~llIlIe filii!\! ,.,ilh 
vr.miera. 

I· Clicullle Ihe circle aJjcin:~ler. d,..(mmJ. Cot' 
Ihl! Wlllton·lkul!lIl!r.lic;ule: 

~D 
01. ... --­

L. 

~-II ~ . ·t08 WI!, 1. .. 2.93 nun 
.nJ 0 .. tOO U/l\,. Ihen d.. - :Lon mIlL. 

h. Check thll fil!W di4matcr. D(lIccep ... bl. 
rHlitl. 100 /lUll % Z mm/ wilh •• laB41 
mictumllier upoKI n:ceipl wlhe walicule Crom. 
the m.nula'-11U~r. DeWll1IlI1e ficld am" 
Inll:l l /. 

12. Microacope adj"'lmenlL Fol!ow lb. 
mAnul .. Chlrer·. i&lGlNctiun~ and .. 110 the 
Cnllowina: 

• • AdjUIII the l!;:hl IOl.ltr-c (ut even 
illuminatioo aaotl Ih. fillid 01 view ill Ihe 
cord,,:lIer iriL 

No&a.-Kuhlc:r il!umiRHliun i. pA!(.:nl!<1. 
whe.'e avail .. bl •• 

h. Focu. 00 Ih. pMrticuloi!. m.tlerillilo be 
'lUUI1ioed. , 

c. M.u lure Ih.1I Ihll iio!ld iril I. in COCUL 
c,;:nln,d on th. sample. and open only 
eoough 10 fully i1htmin~te Ihe field 01 view. 

d. UM the Icleacope ocular .upplied by Ih. 
IllAnulaclwwr 10 elllure Ihiol the pIJ ... e ring. 
("""uiil' dia"brapn .ad ph ...... billinll 
.lltlU"nu) a,. conccultic. . 

13. O;:d Ih, pha ..... hiCI dcllectloa limit 01 
Ihe mlQ'OlCOpc periU41ically. 

a. R.lDu"e Ih' HSE/SPf. phllM-contrail 
leal .Ii.i.e froID ill .hipping conillinu and 
eenler il wWer Ihe phase objec1ive. 

b. BnNjthe block. oC grooved line. inlo 
C<I':II&. 

Nota.-The tlide conai,11 of ~'cn aetll of 
BtU""ea lea. W Il"IXIvea lo.ach bladl io 
Jo!~cr.nJ.II~ ord"r oC vl.lbihty from ."tII t 10 7. 
Th. n=quiremcntll C~ counul4I ..1re thlt' lha 
11'1.:cuac;upe Opll" m ... 1 ,. .. lIve Ih. aroov1ct 
lill':' IR Io!I J c:umllllllllly. olt!lough lbey lUll\, 

'f'~":' .unool,.,h .. 1 C~':lt. ~nd lb .. llhe aroav~ 
IlIw~ in eel, d 10 7 mUIIl be in"iaibl •. Sel. 4 
1"ld 5 nl.olSI bt! IlII.:a'l puhall), vi~LJIII bUI 
11'.)' Volt)' willhtly in ¥i~lbi1ily belween 
naicrolCOjIe" A "Iiuuscupe whid! CaU. 10 
rnl:ellh~ .. Nqlllrl~nla twa .ither IOU low or 
10)0 hl~ • retoluuon 10 be uMd fur aabealoe. 
1l'8m..lile, anUtopltyll"a, anol ~&;llIh)Lite 
I:oue!i"". 

c. If Ihe wilt qw.lilj' delerio, .. Ic .. clean 
Ih. nUcrulCt:pe oplica .. nd., ulh. pltllll.m 
j:~l'3ial .. COIl.IIlIt the lDiClU«Ope 
milnuCactUt'lr. 

14. QUlllily cUlllrol ul fiber I;Ounla. 
I. PrepHtv orod COWlI filtld blllllU .. lana 

wilh lbe iiald "mpl~L IWpunthe counla OQ 

each bl~ CIIla.I.11I the _.0 of the field 
bl.1Il r.ounl. lind .aWlra'" thi. vallie lrolla 
.. ch a;wple COWl' beCan repcxWll the 
reewlL 

Noa. L-lbald.nLiiy of the blllaA rtlte ... 
,i1ould be w,~wn to the counlu until all 
C.:IWUI havtl bi!\!n compl.wd. 

Neate z: U • field blank yicJJa liber coun .. 
1f'!.1t:t than 7 fiben/l00 fi.1da. rtpox1 
puuible coaullrUuatiOA 01 I~ wmplu. 

b. Petfuna blilld tae.JWl" by r!w Ii6IU 
counltr on 10 percenl or mien counlad 
(.Iide, reh"beled by. perklA othet thaa!be 
!:OURI.,rJ. 

t.5. UM the (aUDWin, IIa& 10 dea..uuu 
whit :hu • piiir or COUDUI QQ the lUll liitar 
sh.luW be rej.cled becallM of poMilMa biu. 
lbia 'lMli.llI&: .. UnwIOI the c:oualina 
repeiAl~bilil)' III IIw !N~ coaIldcnce !net. 
D~r.llh~ _pl. ilthe cliffennca \)etwMa 
lb. two Cl)WlII ellCaeda 2.77(F)s.. wbare 
p .... Vefilge of th. two r&bu COWIII &Ad 
.. ",reLA!ive 'I&adard dllVwlloa, whidl aboukl 
be derived by a"1I 14b&.v-4lOcy IwMd OA 
bialorical ;o.hOUM data&. 

Na&&.-U " (Wit of CI04IAta II rejeaacl ••• 
resull of thi. I .... feC04Il11th. remainin, 
I&IDpI .. iD the MI &Ad 1M( the 01"" cowUa 
Ilj.inal the r\llll COWlIa. Dlacard IA1l re)actacl 
poired COWllll. 

18. EnraU .ach new COWllar fA a lralAln, 
COUlH th.1 compatM patfOrm:aACI 01 
cnunlo:l'3 on ... arl.ly 01 IMmplua IUIia& thla 
ptoc.I:.JIU'I!. 

Noc&.-TQ mau ... ;oocl reprodaaclbi/lly. all 
!.&llorlllOrtn IIngllKCd in aabatoa, 1N1DIlliLe. 
unlhophyllil" lind IIclinolile CUWllina &I'll 
rcquin:d 10 pllrticil'4l. fA lb. I'ralIcilncy 
NwlytiCilI Te,linl (PAT) Prognua .nd ahouW 
cuutinely ~rtlcip"l. with other ubnlOl, 
Irtll1ulilt. anlhopb¥lUla. &Ad .diJlolil' fiber 

Hf::FEAENCE FILE 

",unllna l .. boNcon!!. In Lit .. el ... .:h.'",,~ of field 
... mplon to comp4rf! pcrCunn.nc:e III counten. 

M~'Jun:lUenl 

t7. Pi .. c. \hll .lide on Ih. medl.Qi~·ul .Ial:t 
oC Ihe cali bra led IDIcro.cope With th. c:enl..,. 
oC Ihe fill!!r uud.r Ih. obj~cllv" len •. Foo::ul 
the micro,cope on lb. pilin. 01 Ihe fih,)r. 

I&. Rquliltly cl1ec1t phaae-rin& "Ulna,enl 
and !CoWer lliumitulion. 

til The CoUowinj .... th. countin, ruiN: 
•• COWlI oaly fiben lonser dun s IIIIL. 

Md.u,. lb. Itnath oC cun·cd fillere .Ion,th. 
curve. 

b. CoWlI onJy fib.tn witb alenltb'llt-wictlb 
rario "qual 10 or erallier than :1:1. 

c. For fiben lhoal eros. the boundllt)' uC Ih. 
sralleul. ti.leI. do lbe Collowins: 

1. CoWlI any fiber lonser lba S um In4111et 
enlirely wilhin the l"lticule Ire •• 

Z. CoWlI a. \oW fiber any fiber wilb nltly on. 
and Iyinl within Ih. srall~ll. area. 

l. Do aul COWlI any fiber thai c:relltl Ihe 
p1lUcut. boWldaty mIlA lban onca.. 

" Reject .nd do D.OI COWlI 1111 OthL'f fiben.· 
d. Couat bu.odJel 01 rtbers a. one libel' 

uaJeu indivldullibua caA be k1alllUied bl 
ObMtvina both mda 01" fiber. 

.. Count IAOqb sralia&le fiald. to yi.1d 100 
fib.n. CoWlI • aWlimwa 0120 n.1da. SlOP .t 
tOO lieleia rqard1cu 01 fiber count. 

20. SWt coWllina IlOIII ORe lad of th. lilter 
and propaa alon, • red1alliM 10 tbe other 
and. ahih eilher up or dowu OA tbe IiII.t •• nd 
coatiaue fA Iha reWfll direc:liOA. Sll!lect ""Ida " 
randomly b,. IookUIc 'Way Iroaa the .yepCace 
brien,. wbile advanc:iac lbIlMCbaALcaI I&qe. 
Whea liD _____ Ie cov.ra ca. We or !DOle 

of the field 01 view. rejeca 11M "eld and Mltoe. 
another. Do oal report re~ ftaIda fA lbe 
Dumb« of ",tal 6a1da COQAlIcl. 

NcM.-Wbea COWltIAJ • field. conlin_ly 
lCIa • rup 01 focal plaoa by IIIOViaa 11M 
fin. IOCUI Iuaob 10 detad YetJ floe ftbe ... 
wbicb hav. become embtdded fA tbe mlar. 
The amall-diamatar fibera will be vary laint 
bUI &I'll UI Important caalributioo to the total 
COUDL 

Cala&laliaaa 
11. CalcW.a" uwilWpOrt 6ber duaalll OA 

the &liter. I (flbue/_a); by d.lvWtiq the 
totel fibar COWlt, P: aWalle the DUll field 
bla.a.Ir. CIOUDt, B. by the _bar of rtc1da. a: 
aDd the a.ld .re .. ,.. (o..oa:1I6mma COC'. 
property callbra,*, WalIOO-Beck.aU 
1P'" tic:I&le ): 

(s.c..111D.1001, ~ I) 
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penmlled 10 1M IlU'<ilor .. tIn"l:&. l(t·~.'I'I". 
anlhophyllile. and IChnolil. work. for 
"CTCClIW prolect;on. rctpintlOrl mu.1 fll )'0"1' 
r~C. 4nd I\e .. d Inullly, Your emplo~~r il 
required 10 c:ooducllil leila when you ure 
linl uaianed • ",lpi,..lor end 11""11 1\ mon,h. 
Iher ... rlo:r Re:,pi,..lorl should noJl he 
loolCl~ or removed in ",un: .ilu.u;,In. 
",ho!,.. Ih"lr UM i. refluared. 

B. ~Iecliv. Clo!hina: You uev ee!luirc:! In 
WI!lli' pmlectivI/ dothina in work .re .. , " '/',,,ell 
"1J< ... Ia. lremulil •• Ill1llophyllile • ..n.J 
41.1..,WUt.e rabor conceot.r.lion •• ~ Ih 
permiUll.Jle npo,w.limil (PEL) or0.2 (/c.;.lo 
pre\.111 cunl"minl/tion olth •• 1wL Wheev 
prolllCllve dOlhina LI requ.irld. )'our eWiJloycr 
m~1 JKovidc you wilb dUG lIanuonl .. 
UII~" )'OU ..,.. work-ina on • lara- •• LcaIDl. 
IrrlMli",. enlbophylUIe. .nd .clinulila 
remo~ltl oJr ckGlUlilion project. )'1iW' o:mployrr 
lII;lal Ilt.o pro",idll • cit."", room lind 
aep..; .. I. lodIcn (or your alleel dOlbea 11 .. ..1 
I:OCII:&min.led wurk doilu! .. U ),OU,,'" 

worili ... on • lara- .abellut. tremolil .. 
.nlhupe),IUta, and act.inolile relDOval or 
dumolilWft pcvject. ClAd wben ilia le.,ibl. lu 
do so.)'QUI' empJoyuawal provide. ck-.A 
I'OOIft. Iho_. and dacocUuaiaalion rooaa 
CUAtiaUOua to th. woril II ..... WblA Ie."i", 
lb. wocir. ...... )'0Il 111",,1 ,..IDOV. 
conc....un.ted dothiAa belore ptOCeCdlCII 10 
lb. lIl"w.,.. U 1M .oow .. ill DOt .djaQcal to 
Ibe wuril .re .. )'0loI iliuM VIew. your 
dulhina berore procead.in, to 1M ciMl14" 
rooaa aod ahaw ... To pte".I" IAbaUnv (ilia,.. 
La COCIliIGiaaled c;baAfl roocna and aha ....... 
I .. ". )'OUI' ev'pirelor on ualil ro¥ Ie.".. th. 
aAoW .. 1IAd an' .. th. d.iA c:haaea roocn. 

IV. DIapaN1 Pruced_ and Ceeaup 

A. WAlia thai ate ..--.Ied by PC-Otll_ 
whare .abntoa. lIUIolil .. ulhopbyWI .. ud 
ac:tiDoUIe Ie pteNDl iadudc 

1. Empty ubes&oa. 1mD01i ... uIhophyllil" 
and ac:tlDOlil. ahippina cocll.in ..... 

L Praca .. WAl," .uch AI cul~ 
trilDmUlp. or reject malui&L 

So HOUMkNp4ac wule fraaa.-piq or 
Y~ . ' 

~ Aabaloa. tnCDOUta, 1Albopb)'tllta. &Dd 
aalraoUt. firaproa&, or IIuulaIlAa material 
tbat Ia ... mowe! rroaa tMdWinp-

L BulIdiAc producle'thal cootA1.a ubnto&. 
tnaaolile. u\bopbyWI" &ad ac:t1AoUle 
ramond duMa buildiDt ~VIUoA or 
cM.oUliaa. 

.. CoAtaaaiAated d1.tpoMbW prolcd1" 
dochJna. 

B. !aapty Ihlppla. bap caD be flan-d 
uncS.r cxh&ut booda and pe.c:ked Lato .Lrt1ah1 
ooota1lMn ror di.poM1. Baapty ahippUie 
drv.aaa ate cW8cu11 to daaA &Dd ebou.I4 be 
-w. 

c. Vacuum I. or di.poubW INPW Ween 
ahould DOC be c:la1ACd. tMll eboWd be Ipt'Irad 
weth • "- _, .. mia, aod p&.c.d Lato • 
lab.lad w .... CDllIain ... 

7-1~ 

0, Proc.cu Wille Ind bouukcepil\i we.1.e 
.hould be Willed wilb Wllef' or a cnixture 01 
""lief' IlI\d .wi'llctent prior 10 pecUltoc La 
d"po ... ble c:on~ 

E. Milimal COGlaini"l ubaloa. trcmoUI .. 
... lhupJa)·lIil" md .cueoUI. aMI, i. remo"ed 
rrum buildinl' iliuM IN diapoMd or IA I .. k· 
II~I o-aulthicJ.. plutic bqs. plallic·lined 
urdbo4lrd conlainen. or pla.lic· liDed met'" 
conlaine,... 111_ W.,I ... wWda ate removed 
wbile w.c. lhouJd be Maled tru:oalalnen 
booI(ore !hey dry 0Il1 to lIWIimiM &he reluM or 
a.bealoa. lremalil" anthophyUita. aad 
IIclinolii. fibeR duriq baAdl1na-

V. ACClIN to lnlOl1Dltion 

A. ElIda y •• r. )'OUI' employ.,. .. raqu&r.d to 
in(Ol1JI ylMl ollhe LalO11D1Uoa COCIlained La 
lhia al.andald lAd appcudJcea lor .abalDe, 
tremolit .. enthophrUi .... &ad MCt1Aolil" In 
addition. your -&'loy ... ",,1 iulNCl yllll La 
the proper work pnd.Icn for laudl.iaI 
II\Il.rial. COQlaininl ..baIDl. treaaol1ta. 
aclbop"yUita. aDd ediDoli .... aad Iba cocnc:t 
"-II ol prolecti".. aquipcMllL 

B. Your -plo,a' ia reqllinld ta dlJlet'IDiM 
wh.thCII' )'IMI ate baUIc upoeed ID ubeatoa. 
tremali .... aalhopbyW\a. aad ac1iDaUta. Yw 
or your rwprnG,.t1".. baa 1M riahl to 
ot-v. ~oY" _ .. aad to 
recunl the tMUla. obt&1Doacl Yau.r empIoy.1a 
required to Lalora JCN of yaw .xpoeura. &ad. 
II yo .. ate upoeed .boft 1M patmAalbIa 
IIcnit, Iw or abe Ie raqu.l.nd to Lalor. )'\MI of 
the ac:Uoaa thel .,.. baUIc ta.bcI to reduCIa 
)'OUI' upoMN ta welhia tM ~ 11.11. 

e. ' .. au.r aaapIo)w Ie NqulrM to k.aep 
I'WCr.II"IiI 01 yau.r axpGaIII'N and IIMIdicatJ 
.xara!Aadooa. 'l'bae ~ r.c:atda IIWoIt 
La lr.cpi lor at leur tbltty (:10) )'Ml'Io Medk:.a1 
recGI'dA muM be kept far 1M period ol yow 
aaaplor-t pi ... t1Wty (30) yearL 

D. Y \MIt employer Ia Nqu.l.nd to ,. ... 
'lOW upoeww ud IDedical NCIOItCiIlo yaw 
pb)'aic:i.u or da,ipa&.ci ~a.tlw IIpaa 
yOlJZ wrillaa raqiMM. 

A.ppeMlx H .. ,mews .. " 
~C;I" M •• A..-.... 
~~,.w..."'AaIMMae"" 
...... I8fJ 

L ~&e alBAI:rJ IaMladoa. IqHdae 

IL TcWcaJocJ 
ClUrJc,al ev\daoce 01 1M adwana affada 

u.oc1at.acl wetll ~ to ub.toa. 
tnmoUta. 1A~ta. aDd adiAollta. Ia 
pneanl IA the fora 01 ......at weIk:Gaduc&ed 
epldaaalolotPul _~ at DCQlINUoa&1l'l 
expoecd -un. faaaIly COCIt.ac1e of-un. 
&ad paraona U\'UIa MAl ubeMa&. trwDoU\a. 
aathophyllita. and ad1Do1I.1IIlIML".... .,udIn bav. abowa • dellAi&e ueodadola 
betwceQ IXpoIIIft to • .t-coa. ~ ... 
aalJl.o9h,Wta. aad adiDaUlI lad -

"'-6.'~ 

.i1:~.~:J 

Increuod incid.ace or lune cancor. pleural 
and rorilon .. l ra.eeothel iom.a..l"lnMGlalinal 
c.ancar. and ube.,oei&, Th. I."er .. a 
", .. bIUll! fibrollc IUDI dLle ... thalia cauaed 
001, by IIlpcu"re 1&1 .abeeloa. Expoeun. IQ 
.. bealoa. le.molil .. enlhophyllil .. &ad 
aclil\Olil. baa aleo be.Q ueoc:ill .. d with a .. 
lIlCr.ued incidence or .. op,,",,& •• L kidney. 
LarynlllaL pb.arynrelll. and bllCCld cavil), 
canoe,... ,.. with olhct knowo chronic 
occupaliOALl di ....... diNa" .uod.Ilad 
with a,bealoe, ltelDOlil •• IAlItophyllile, and 
IIcliaolile .. car.U)' appaate .boul 2G y • .,. 
(ollowil'l tU fitsl 0CCUI1"CUca al upaaurc: 
n .... ate no knowa acule .aaca. ueociatecl 
with upoeun. 10 .abHtoa. tnmolll .. 
IIllhopbyUil .. and ac:tiAolil .. 

EpidcmioJuaicallludi .. iAdlc.ale challM 
rillk alluna caACa' aaaona upoNd wotbre 
who aaaok.a ciliate" .. i, ..... ely iAauMCI 
onr 1M riak ul1uac c:ancar aatCIGI AGO­
upoead aaaokcra or upoNd GOucg,oJ.ua. 
n- .ludia .... I thai CCIIIliOCl 01 
,mokiDa wW rod,," th. riak or I"'DC e&naIf 
for • paC'lOO upoeed ta a,bntoa, traaoUte. 
IAlhopb)'lIita, aod ac:liaol.ila MI .W not 
NChica II to 1M I&IIIe In .. 01 riall .1 that 
ulel1n& Car u apcMed woclr.ar wba u. 
cawu uaok.ad. 
m. SIpa aNi Symptoma oI~1ed 
DLIeaM 

The a'saa &Dd l)'1Dptaaaa ofluDa c:anc.r or 
patrolGtMllGAi c:uc:er induced b, upaaure 
ta .. baa ... 1I'aIDoU\a. uthopbywa.. and 
adiaollll .... '* ~ a.capt that a cbeat 
X-c'a, ol U upoa.ed INu.aa with lllal c:aDCIIC' 
may __ p&ew.I plaq-. pMura1 
caldflc:aUoa ex'sMunl fibroMa. 5,........ 
c:b.araderiatIc ol.....atbeU .... iIIcI.ade 
abannNe ol bcMth. paiIlUa tbe walla of tIM 
daaC. or .bcbaiMI paiL Wnotbe'ioma baa 
a aida kIapr LataGC:J period CIICIIIopenCI wtlll 
IuDa CUCIl' (40,...,.. y .... l~ ,..,..). 
aad 1IIeIOCheU\lCM Ia t.hcn(are aaote likaly to 
be lOIIDIi aawaa wocUra wbo went firal 
upoNd to ubeaw. at u uriy .... 
at JOIIMII""I11e al •• y. liLa!. 

A,tbatgs!1 Ia ,.1_1r)" fibroMa CUMd b, 
&1M acnl_l_liM ol..o..u.. m-. ill 1M 
1\1&11&. S~ IAdada ~ at'-eth. 
CQI~I~ ladpa. aDd "..-I-'"'P 01 
~ Wbaa til. fi.baooai.--.. 
~ ofbraada occun ...,. at Nlt.1'he 
dl.l"""1- oll ...... OI1IIa buoci 011. w..o., 
at upcMW't ta libeaLQ&. the pRNDCa of 
c:b.uad.wtIdc ndWoPc c:h&qaa. aacI­
\aapUaLarJ cnckJN (ru..). and other dlnlcal 
r-barM 01 flbaooaIac lUI diMua. P\awa1 
plaQ'MI &ad dalck""'c ate abMc we! oca X· 
rar- au- dwiac 1M ..... , ...... 01 &1M 
d~ AabeaCae1. Ia on.. • pt'CIINMiw 
diMaN _I.- tiM .a.-c. aC c;oa!hwecf 
aspoMnI. allbauill th1a IppMI'I ta be a bithlr 
IDd1ridu·uwd c:barad.uuc. la __ ca-. 
dulla _, be ca....d by raepkat.ary CII' 

CaI'CIlaoc r.u-

(~ 1t1o.1001. A4I>P .. HI 

til 



I UXIC SUBSTANCES 

rv. SutV.iUlioce and Pre"t:nUva 
Cocuid.notioM 

AI aoted .bov ••• "po.u,.. &0 .... bceIO .. 
lAmoUle. uthoph1'1I!le. aad actinolile hal 
heea linked 10 ao incna.MCi ri.1I. 01 lun, 
c::anc:.. lne60rhlliom .. , .. Iralnll.linal 
cat\C4It. aad ubetloei. amana occupaUoNllIl' 
upD60d wolitCII'L Adequal. 1Crlllnin( le.11 
10 dalemWlc an .mplo)'ft·. pol.allal lor 
daYllopin, lIlioUi c:/uonlc diHlI ..... ucl\ al 
ClllCin'. from expo"," 10 .. be.lo-. tremolU .. 
anthopbyllill. Md aCllnoUII, do nol preaenlly 
.1ti.L HOWlvu. MIme le.l .. particullrl, chll' X_,. and pulmoMry luncllon IcelL 1M)' 
iDdical. tlall an amploy .. ha, been 
overexpoaed &0 a.be.1OA, ltalllOlIlL 
anthopbfUU" .nd acUaolil .. lnuwaa1q hli or 
b ... riak 01 d.cvelopill8 expolUl'H'elMlcd 
chronic diNa .... II i. impona.allor thl 
ph)'licU4 &0 bccolne Idliliar with &he 
opcnIUq coadltion. In whicb OCQIpal1ona.1 
I"po.un 10 ubesto-. 1rtI_1&1 .. 
&IIthoph)'llite. ud aClinolil1 II ILltaly w QC;CUt. 

ThIa ia putic:ldllly Uapot1lot Ia .VIIIUI"II, 
IDIdical ud work laialori .. &lid III c.ondlidiAI 
ph,afca1 ClWIIloMUoa&. Wbea &II adivI 
IIIIplo' ...... bMn 1dan11Red u bavinl tNea 
ovarupoaeci &0 ubatoa. lraInoIiI .. 
anthophyllite. uwi acliAolite. _a.urea takd 
by the ampIo)'1t 10 a11aa1n.111 or 1Ri1i8l11 
llIt1hcr u.poaauw Iholdd alaG Iowlt lba rick 01 
lllriouatoaa-lInD c:auaqueocn. 
n. I .. ploy_ II requind &0 lutit1ll1 a 

medicaJ .urv.iI1aDCoe ptOSI"IlII lot' aU 
InIplo),_ wbo .,.. ot' wW be expoaed 10 
ubM&a., ~U .... aathopb)'WI .. and 
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actinolile at or abov.the aCfloa level (0.1 
fiber per cubic omUlllllcr 01 airl lot' )Q or 
mot'I cia),1 IMC' ycer aad lor aU emplo)' ... 
",1\0 are ... ,pad &0 WI'" • IICj.liv..,.....ure 
,...piralor. All .JWDinaliooa ud procedl&l'H 
mu.1 be pcrioraaed by or und ... lba 
IUperviaioa 01 a Uc.GMd phyaldaa, at a 
realOlllbil lima and pLac.. &ad at DO c:oet &0 
the empla)' ... 

AJIhoqh broad la"hAde I. ttvlII &0 lba 
pbyl1cila to preac:riblal apeaft'c t.1II &0 be, 
tad~ to the madicaI lurvllUaac. pnIIfMI. 
OSHA requirellAduaiOG of the loUowlna 
el .... nll ill tlaI rallliM uam1a.allaa: 

(I) Medical ud _lit bf.loriaa with .pedMI 
ISRph..t.l dInded &0 'flllp{OIDa of the 
,...ptralory ",Iem. c:ardklvucul ... 1)'1.... ' 
and dljlClti\·. tncL 

(iii Complctioa oJ tlaI "''Pin tory diae&M 
qucauoaaalrl c.onlained Ia Appendix D. 

(Iii) It. pA,ucal u.aalAalJoa lAdud.lac I 
cblllroantpaosraal &ad ,'IIIDOG'" fuAcUoa 
tht aba. taduda IDI,MftlMGt 01 Lba 
.mpIo)' .... fOC'Cld vita! cap.c:ify (FVC) U4 
lon:ad upinI&ofy vohuDe at OM IOCIIOIl 
u'n.). 

(iv) /uJy liIbara&ofy ot' ofber lilt tlaIt tba 
eulD1DlaI pb)'lki.aa deasa b, .auod 
1DICi1ca1 pracdc:a &0 be -....y. 
n. IIIIplo, .. b requlrwcl to In&ILI tlaI 

prIKIibad 11111 avalllble at 1eut aaauaU, 10 
thaN ampIo) .... covand; IDOC'I ollla tbu 
.pec:i11ed II ~a.CIed by &be ~ 
pbYlldaa: uwi Upoll tanaiAadoa at 
MDploymcL 

The .-p&o,erll I"IqI&lrad to provicI.G eM 
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phi"dan Wlda the roUowlna InIOt'I'UIJoa: A 
copy or Ihia .. &$\dud and 'ppen.dloM.; a 
dnairtjoa 01 tbc ... ploy .. •• dutiea u da., 
n:1 . .!e 10 ... besto, "'po.un:: th f'IIIrloycc', 
fCl'relCnl.ui\'Q Illvd 01 f"~:.1'" 10 Ubc:iIO' 
tn:onolilc. .nlhoph)'lIill ... II'" .. .:Iilwhlr. I 
d.:lCription ur lillY pe .. .,nal pralllCliu end 
relflir4lury lICIulpm,nl _d; IIAd inr<lMl\ol:.loft 
lrom pravilJU.l .... diCiIJ ,x.uaiOllioaa ol the 
aJ1'1Cf1ld ... ,"o~ ... Ibt ia DOl otla.""iH 
availlbll &0 lba pbYliCWI. MaIUaa thi. 
IN<lnutUiA avaWibll to Lba pbyliciaa wiU 
.lid ia tlaI evuluali4la 01 the emplor .. •• bc.&ltI& 
ia raLtUoa to Ulianad dulie, &ad nlneu til , 
.,...,. plC'1OIl&I ptOIICU\'I tquipautGt, if 
roqulNd. 

ThI 'lDp/ny." reqlllrad 10 obtalA • 
wrillan opinioa lrom tlaIa.uaWUa, pb,.id&ul 
COIltainiqlba ntlulll 01 tla. IIIoIdiColI 
.JUI..&IIlAilioa; thI phyaiclMa·. opiaioa u 10 
wh.ther Ib.a _ploy .. baa uy ciallClaci 
IDCdieal condIlICIAII th.11 would place thl 
UlpioytI!C at ar. lacnaMCl nail. of .xposure­
..LlIId dlaaaM: aay ~ded 
Uaaltadooa on Lba '''piay .. ot' 011 tlaIlIII 01 
pcnonttI prolCCllve equlpmlllt aad a 
ltatUWRI tblt tlaI employ" baa bHa 
1nI~ by the ph~ oIlba ,..aulll 01' 
tlaI medical luminatioa and 01 &II)' 1ftIdic:.1 
c:oftditlCIAII ralIlIId to ubettoa, trHwIIill. 
aalbopllyWte. and acUaollll Ixpaten \h4r 
requite funbar .lCplanalioa Of ltIIllnau. nil 
wrill", opiafOG iliuM DOC 1ft'" .paciflC 
nlw.\inal Ot'dlllIRONl I&Gralltlaci to IXpOoIlI&N 
to ubutOl. trn:ulil" &IIthopb,UIte. aad 
.ctiuolll4. and • copy oc the opia.ion mUll be 
provided 10 the IIflec:tad _plo),", 

III 
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' 192'1.51 A.o..loc,~ .. 
\lnopftyffll •• and KUnoUt •• 

.Sec. 1926.58 added by 51 FR 22756. 
JLlne 20. 19861 

(a' Scope and application. 1'l1i, 
leclion Applies 10 all construction work 
II delinr.d in 2a eFR 1910.12(b). 
anc:ludlng bul not Iimll~ to Ihe 
following: 

I I) Oemolilion or ~1I1~'t1b" of :llrJclure" 
where "Illtl:llos. trc:nolltt:. anthoph)·lIile. 
or aclinolile is prt=~l:nl; 

(2) R~n,ovltl or enc.opswa:ion of 
m .. teri.11I conlainin" a,,\;o=s:.: •• tr':molile. 
anl/:')phyllile. or "ctlnolite; 

(31 C,-'nllru",t:oln. IIl1crJlion. re~'!tir. 
m.,inlan .. ncp. or ran.wat;un of 
3Irut:lure .. lub.lralo! .. ur portio". 
Ihereof. lhitt cunl"in a.belloll. IreltluUla. 
anlhophyllite. or qClinCllit~: 

(4) In.lallaliun of I=rorlucl. c:onl.,!nlng 
asbesto .. tremolile. anthophyllite. or 
actinolile: ' 

(5) Asbe.tot. lrelJ'lolite. anihophylllie. 
and actinolite apill/emergency cleanup: 
lind 

(6) TranaportilUon. dispololl. slorage. 
or cont.liament oC asl.leslos. trcmolile. 
anlhophyllite. or actinulite or pNducla 
c:onlalnl~ IIsbftltO'. tremolite. 
anthophyllite. or IIclinolite on the lite or 
location at which contlruction activities 
ue perfunnecl. 

(b) Definitioruc. "Acllon lew I" mc:ant 
an airborne concentralllln of asbesto .. 
lremolite. anthophyllite. actinolite. or a 
combinatIon of these minerals of 0.1 
fiber per cubic centimeter (f/cc) oC air 
calcu1l1ted as an eight (sJ.hour time­
weighted average • 

.. Albe.tol" includes chrylotile. 
lAmOIlle. c:rocJdullte. tramolit ••• be.lot. 
anthophyllite a lib .. to .. Icllnoltte 
albnto .. and any oC thele mlnerall that 
has been chemically trealed II.nd/or 
altered. 

"AlII.tant Stlcretary" means the 
Aulltant Secretary of Labor for 
Occupatioul Safety and Hullh. U.s. 

Oi:p.nlmelll of Labur. or tJeliRnec 
"Aulhorized 1)l!rson" meltnll any 

pt'non lIulhorized by the p.mpluyer and 
required by work dUlies 10 be pre.enl 111 

regula led areal. 
"Clean room" mt=anl lin 

unconlaminaled room havin.: f'lcililiel 
for Ihe .torage of emplo'yenj' s~et , 
clothing and unconlamin .. I(!J matert.l. 
and equipment. 

"Competent perl<ln" mt:an& one wh'l 
il c:lplll.lle of il1enlifying exisUna 
ubeato .. tremolile. aothuphylhle. ur 
Ictinolite hlizardl in the workplace and 
who haa the authority 10 wk. prompt 
corrective mealurel 10 eliminalt' them, 
.. Ipe&:ified in 29 CFR l~, 32(f). The 
duti81 of Ihe compelenl tHlrvln include 
at lell.t the folllowing: cstabhlhina the 
oeg"t1ve-prellu/'I! enelolure. ensunnglla 
Integrity. II.nd c:ontralUna cnlllto and 
e"it from the enclolure; supervi1ina any 
employee expoluns monitorlna requinld 
by the Iliuld..nJ: e".willl that .U 
employee. workins within auc:h en 
anclolunr wear the appropriate perIOnai 
protective equipment. are trained in the 
uu of apJll'Opriale mel hods of r.cpoaunr 
control. Ind uee the hYsiena faciliUu 
and decontamlnalion proc:adures 
lpeciJied in thc .tand.,rd; and eOliurina 
Ihat engineering controla ia \1M lint in 
proper opeflilins condition and are 
funclioning properly. 

"Decontamination area" mell1l all 
eneluaed. area adjacent and coanr.cted 
to the re::util:cd arca and conailtina of 
In equipment room, .bower arell. aad 
clean room, which il uaed for tbe 
decontll.minalioo of worken. DLileriala. 
and equipment conlam!nated' with 
.. beltoa. Imnolll •• anlhophylUt .. or 
Icllnollt •• 

-DemoUtlon" melnt the wrecklna or 
taking out oC any load-supportlna 
Ilructural meml.ler aud any related 
razing. remo\'ir,a. or Itripping of 
.. bellol. In:molite. anthophylUl8, or 
actinolite producl .. 

REFERENCE FILE 

"Oinsclnr" m~anl the Olrr.clnr. 
N,.linn .. 1 InSlilulfl fnr Or.cupali<;\nal 
S"rf>ly 01011 IIr.ullh. US, O(';JRrtr:ent tlf 
tI.!allh arod Human Service I. or 
tJeai~nee. 

"Employe. exposure" meilnl th .. t 
exposure 10 .. irbl)rne UbClitOI. Winola ... 
anlhophylhte. actinoUte. or a 
cnmhinallon of thele mineral .. UI .. t 
would occur if Ihe employee were nut 
IIlin~ ro:,piratory protective ~uipm~nL 

"~IIipmClnt mom (cbllnae room)" 
me..,l. a conillminated room located 
wilhin Ihe decontamination area Ihat II 
lupplh·d wilh' lm~rmeable bllgl or 
eonl;,iners for Ihe disposal of 
conillmiaated prolecUn clothina CU\d 
equipm'IOL . 

"fib«r" mCAns a piUticulate Cona or 
IIIthe.toa, tntlnulite. anthophyUite. or 
actinolit .. S micrometen or 10n(lCl'. wIth 
• length-to-dlameter ".Uo oC alleast 3 to 
I. 

"Iligh-emdency particulate ait 
(KEPA) filter" meana a 81181' capable of 
trappins and retaiDiaa at lea.t m.w 
pet'CAlnt of all monodisperaed particles or 
0.3 miClODlat.an ia diamftter or liu'Pr. 

"RfI1(Ulated area" meant an area 
atnblilhed by the employer to 
demarcata areu where airbome 
concentratioas of albe.toe. tremoUte. 
8OtbopbylUt .. actmollte. or a 
combination oC theM miDltral. exceed CK' 

CIIn reuoaably be expected to exceed 
the penui&aible expc»ure UmiL The 
revulated area lILly taka the Conn oC (1) • 
t.emporery encJ~ a. required by 
parav.pb (e)(6) of lhia aect.ioa. or (Z) 80 
are. dl!marcated ia 80y DWlDat that 
mlalmlza the Ilumber or ampla, ... 
expoM<l to ubettot. lNmoUte. 
IUIthophyWt.e. at ICtiaoUte. 

"Ramoval" mealLl the lMldna out or 
stripping oC GabeltO" tremolito. ' 
anthophyUIta. or aCMoUte or material I 
Conteiningllbeltoc. terutollt .. 
aathophyllite. or actiaol1te. 

(s.c. 112U1(11U 
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CONSTRUCTION STANDARDS 

··Renovalion" meana Ihe modifying o( 
IIny e!tisling llruCIW'e. or portion 
thereaf. where expo lute 10 airborn!! 
asbe:6lol. lremolile. anlhophyllile. 
aClinolile may relult. 

··Repair" meant ovcrhaulina. 
rebuilding. reconstructing. or 
rccondiliorung o( llructurel or 
lub.tratel where .. belto •• tremolite. 
IlOthoph)·Uite.or actinofile i. prelcnL 

·lrcmolite. anthophyllite and 
actinolite" meant Ihe non .... besto. (orm 
of these mineral •• Ind any of the5e 
mineral. that have been chemically 
trellted and/or altered. 

Ie) Permiuiblll t!JCPMW'fIlimil (PEL). 
The employer Ihall enlute that DO 
employee il expoled 10 In airborne 
cuncentrallon oC llbeltO" tremolite. 
anthophyllite. actinoUtl, or a 
combination of theae mineral. ia exce .. 
of o.z fiber pet cubic centimeter of ait u 
lin ci~t (8) hoW' time-weighted averele 
(TWA). al determined by the method 
prelCribed in Appendix A of thil 
Mctior .. or by an equivalent method. 

(d) Communication among ttmp/oytlt¥. 
On multi-employer worbitea. an 
cnoployer perfonning .. bestoa. tremolUe. 
anthophyllite. or actlaolite work 
n:quirina the e.tabliahmeat of a 
regullited area ahall inConD other 
employera 00 the lite of the natun of 
the employer'. work with a.be.toa, 
tremolile. anthophylUte. or actinoUt, 
and of the exiltence of and requ.iremeau 
pertaining to resulated area .. 

(e) Regulated area.-{l) CAlHltuJ, The 
employenhaU e.tabU.h a regulated 
area In work areal where airborne 
concentratioIU of ube.to .. tnmloUt.e, 
anthophylUte. actlaolite. or a 
combinatioa of theae mineral. eJU:aed or 
can realOnably be expected to exceed 
the permi .. ible expo.ute limit 
prelCribed In patAjnph (c) of thla 
MCtiOn. 

(Zl Demarcation. Tha regulated lirall 
tholl be demarcated in any maanet that 
n:Uoimiz.ea the aumber of persona withia 
the area aad protecta persona outaide 
the ..,..a from expolun to airborne 
conc:entradona o( aebeetO&, IntmoUte. 
aathophylllle, actinolite. or a 
combinatioa of the .. mineral. ia exceu 
o( the permillibl. expo.ute limiL 

(31 Acceu. Ace .. 1 to regu.t.tcd areu 
ahall be Umited to authorized penGna or 
to penona authorized by the Act or 
rqulatioru iuued PW'lWUlt thareto. 

(41 Re6piratol'l. All peraona entering a 
regulated aru &hall be lupplied with a 
relpinttor. tel.cted in accordaace with 
p.arasnph (hl(2) of thil aectloo. 

(5) Prohibit«i activiuu. The employer 
Ihall tllUure that employeca do not eat. 
drink. Imoke, chew tobacco or sum. or 
apply colmetia in the reaulated it'lL 
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(61 Requiremenu for oshe.ten 
~moval, demolition. and renovation 
operations. (il Wherever (euible, the 
emplol'er Ihall eetabUlh negative­
prelllure endolure. before commencina 
remoyal. demolillon. IDd renovation 
operationl. 

(iii The employer .hall deaignate a 
compelent penoD to perfonn or 
supervise the (allowing du&iea: 

(AI Set up the eneloa"re:-
(8) Ensure the integrity of the 

enclosun:: 
(C) CoDtrolently to aud exit from the 

enclo.ute; 
(01 Supervi .. all employee expo.un . 

moniloring requited by tIu. MCtioa; 
(E) Ensure that employ ... workl.oa 

within the enclolure wau protective 
dothins aad relpiralorl u required by 
pal1l8rBpiu (I) aod (b) of thia MCtlOQ 
lind: 

(F) Eaaure that employees are tralDed 
in the UM of eJl8iueriaa c:oatrola, work 
practice .. and peraoaal protective 
equipmeat: 

(e) Ensure that employee. \1M Ih. 
hygiene faciUtiea aod obMrve the 
decontanliaatioa proceduru .pacified"lA 
paragrapb (j) of thit aedioa; and 

(H) Eaaute thateDgioHMa c:oa.trola 
are fuactioniq properly. 

(ill) In addltioa to the qualiflcatioaa 
.pecified In perasrapb (b) of thi8 
MCtiOn. the c:ompetaDt penoD aha11 be 
trained in aU a.pedI of ubntoe. 
tremoli ... aatbophyWte. GI' ecUaoUte 
abatement. tba coaleD .. of thla 
.t&ndard. tba ldaat1.Ocatioa of ubeatoe. 
tremoU ... anthophyWte. GI' adJDollte . 
and theit removal pracedura. aud ok 
practice I for reduciac the huant. SG 
trlliaing ahall be obt&iDed in • 
comprcheruive COW'H, auch .. a COUtM 

conducted by aa EPA &batoe l'raJ.a..iDi 
~nter. or an equivalent c:oun&. 

(iv) Exception: For unall-acale. abort· 
durati 'a operatioaa. aucb u pipe repaJt. 
valve repllcemcat.in.ataWna electrical 
conduita. laatalllng or rem.aYiag drywalL 
roonna. and alb« aeueral bWldiDc 
maintenance or I"InOVltJoa, the 
amployer La not r-.qulnd to comply wtth 
the raquiremanta of parqraph (.}(O) of 
Chi. aection. 

(0 Exp06w. monitorins-{l) c.MrOJ. 
(I) Each employer who baa • workplace 
or work operatJoa covered by th1a 
.taadltrd ahaU .,.norm moaitoriai to 
determine ac:c:utllt.ly the aUbome 
cooceDtrationa of ubalo., tremoUte. 
anthophyllite. actiDoUte or I 
combinatioa of theee mI..Gerala to wlUch 
employee. mly be expaNd. 

(ii) OelerminatloDa of employee 
npo.ure thIn be made from bra'thine 
ume air IImpl .. that are repreMI1tetiv. 
o( the &-hour TW A o( each employ ... 
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(iii) Reprelentalive &-hour1WA 
employee expolure .hall be detennined 
on the Ilalil of one or more IImpl .. 
repre.enting full·lhi(t expolure (or 
employe .. in each work area, 

(Zl/nitial monitoring. (il Each 
employer who hal a workplace or work 
operllhon covered by thi •• tandard. 
excepl.e provided for in paralf'Pb. 
(012)(ii) and (0(2)(i1i) of thil aection, 
.haU perform initial mODitoring at the 
iniliation of each a'~lto .. tremoUte. 
aathophylllte. aclinolite job to 
accuralely delenni.ae the airborne 
concentration. of ubeatoa, tremoUte, 
anthophyllite. or actiaolite to wh1ch 
employee. may be exposed. 

(ii) The employer may demoaatrate 
that employee expo.un:1 .... below tba 
action level by meanl of objectJva data 
d.elDONtrat.ina that the ptOduct or 
material coat.aining ube.lO&, trem.oUte, 
anthophyWte. acUooUte. or a 
combinatioa of th ... miAeral. caaaot 
reI .... airborne fibera in c:oaceatratJoaa 
exceedlna the actioa Inel UDder thOM 
work cond1t1oaa baying the greatat 
poteatial for re1euing ubeatoa. 
ttemoU ... aathophyWte. or actinolite. 

(Iii) Wbate the employu hu 
monitored each ubesto .. lnmaUte. 
anthopbyWte. or actJoolita Jab, aad·the 
del. w .... obtaiDed during work 
operatioaa c:oadu.c:tad WId« warkplace 
condidooa c1oM1y raembl1Aa the 
proca .... type of maLarial. coatral 
methoda. work pracUca, aud 
atviroameatal oondldOGl ued ADd 
prevailing lA the employer'. CUlNGt 
operatioaa, tba employer may rely OQ 

.ucb aarli.er mooitoriq raul .. to aati.afy 
the requ.lrama:ola of ~ (f)(%}(l) of 
tb1.a 

3) P'fIriodic IItDlIilDrins within 
u/alMJ GnrCI&. Tbe employer aball 

conduct dally lDoaU.oriac that ia 
repreaeatadve of the expoaun of each 
empl~y .. who ia allianed to work 
within. raplated areL Ezt:trpIi.oII: 
When aU employ ... wtthln • reau}ated 
area are eq.app.d wtth IuppUed11r 
reapfrtltorl opanted lA the poat""" 
prellure mode. the employ. ma, 
dlapeaae with tba dally moa.lt.orial 
requited by thla parqraph. 

(4) TuminatiOD of moni~ U the 
periodic moait.ori.aa requited by 
paragrapb (0(3) at th1a MCdoa NVea1a 
that employ .. ex~ u iadlcated 
by atat1atically reliabJ,e llMUuraauta. 
are below Ih. acti.oa l.val. the employer 
may cll.acoatinue moaitoriac for th.oae 
employ ... wboae expo.wH .... 
reprueated by auclIlDOCIitoriq. 

(5) Method 0/ tnOIIitDl'in6. (I) A.1l 
1oUDp!d t.akea to IlIUCy tba moaJtoriDc 
requimamta of parqraph (0 of th1a 
MCtiOR ahaU be penoNl aampIee 

(lee. 1121.51(1)(5)(111 
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collected following Ihe porocedure. 
."l·cl(jed In Appendix A-

(iiI AlIl8mple. laken 10 .ali,fy Ihe 
lonaloring requiremenll of paragraph (f) 

of thi. seclion .hall be evaluated using 
the OSHA Reference Method (ORMI 
.pecified in Appendix A. or an 
equivalent counting method. 

(iii) If an equivalent method to the 
ORM i. uaed. the employer .hall enlun 
Ihatthe method meetlthe CoUowing 
crlleria: 

(A) Replicate expo.ure data uled to 
ealabli.h equivalency are collected in 
lide-by·.ide field and laboratory 
compari.ons: 

(8) The compari.on indicatel that 90 
percent of the tamp Ie. collected In the 
MInge 0.5 to 2.0 dmes the ~nniSlible 
limit have all a.ccucacy tanle of plus or 
minus 25 percent oC the ORM re.uJta 
with a 95 percent confidence level .. 
demon.trated by a .tatuticaUy valid 
protocol: and 

(e) The equJvalent method I. 
documented and the result. oC the 
comparilOn lesdng are maintained. 

(iv) To .att.fy the rl\oniloMIL 
requirement. oC paragraph (I), employer'll 
.hall rely 011 the re.ult. oC monitoring 
analysi. perfonned by Iaboratoriea that 
have in.tituted quality aUurance 
program. that Include the elementa 
prescribed in Appendix A:. 

(6) EmploYN nOli/ication 01 
lonilOring nnulu. (i) The employer 
all notify alTected employee. oC the 

monitoring !'nulla that repreaent that 
employee'. expo.ure a. lOOn a. pouible 
Collowlng receipt oC monitoring muJta. 

(Ii) The employer Ihall noUCy alTected 
employees of the multi of monitoring 
rep ..... nllna the employee'. ex~un In 
writing either Individually or bfpoating . 
at a centrally located place that ta 
accaNible to alTected employee .. 

(7) ObNrvation 01 moniloring. (I) The 
employer .hall provide alTected 
employee. or their delisoated 
representativea an opportunity to 
obterve any monitoring of employee 
expoaure to a.be.tos, tremolUe, 
anthophyllite. or actinolite conducted In 
accordance with thl. aection. 

(ii) When obtervation of the 
monitoring of employee expolure to 
albatos, tremollte. anthophyllite, 01 

acUnoUla require. entry Into ~ area 
where the UN of protective clothina 01' 
equipment i. required, the obterv.,. ahall 
be provided with and be required to UN 

.uch clothing and equipment and eball 
comply with all other appUcable wety 
and health procedure .. 

(I) Method. of complianCtl.-{l) 
Engineering control. ond work 
practices. (i) The employer .hall UN one 

r any combinalioo of the CoUowlna 
oatrol methoda to achieve compUaac. 

wilh Ihe penniuible expo.UI'II limit 
prescribed by paragraph (c) of thi. 
Icelion: 

(A) Local exhau.t ventilation 
equipped with r IEPA filler du.t 
collection IYltem.: 

(81 Ceneral venlilalion Iy.tem.: 
(e) Vacuum cleanen equipped with 

HEPA fillen: :-
(01 Enclolure or isolation or procelle. 

producing .. beltOI, tremolile, 
anthophyUlle, or actinoille dust: 

(E) Ule of wet method •• weU1ng 
agentl, or removal eocaplulant. to 
control employee expo.urel during 
.. bellol, tremolite, anthophyllite. or 
actinolite handling. mixinlJo removal, 
culling. application. and cleanup; 

(F) Prompt dispo.al oC waite. 
contaminated with .. be.to .. tremoUte, 
anthophyllite, or actinoille la leak-Ught 
contalnen: or 

(C) UN oC work practice. or other 
engineering control. that the Auutaat 
Secretary caa .how to be fea.ibla. 

(ii) Wherever the Cea.lble englneerina 
and work practJce control. dHCribed 
above .... not .ulTlcient to reduce 
employee expo.ure to or below thelllll!t 
pre.cribed In paragraph (c), the 
employer lhall u.e them to ,.!uc:e 
employee expo.ure to the loweatlevela 
attainable by these controla and thaU 
• upplement them by the UN oC 
re.piratory protection that compliea 
with the requirementl oC paragraph (h) 
of thi. aection. 

(2) Prohibition .. (I) Hish-cpeed 
abra.ive diac: .aw. that are not 
equipped with appropriate engineering 
control. eball not be u.ed Cor work 

. related to .. beltO" tremoUte. 
anthophyUite, or actinolite. 

(ii) Compreued air ahalJ not be ued 
to remove .. bato .. tremoUte. 
anthophyllite. or actinolite or materials 
containing a.betto .. ·tremolite. . 
anthophyllite. or actiDObte unlaN the 
compreued air ta uaed in conJunction 
with an encloeed yentilatlon ')'Item 
deslgneci to capture the dlUt claud 
created by the compreaaed air. 

(iii) Material. containing ubatoa. 
tremollte. anthophyiUte, or actinoU .. 
Ihall oot be applied by .pra)' methoda. 

(3) Employee rolotion. The employ .. 
lhall Qot UN employee rotation u a 
meana oC compliance with the axpoeunI 
limit prncribed in parqrapb lc) 01 th1a 
aecdon. 

(h) RMpiralory prol«:tion.-{t) 
GeneraL The employer ahall provide 
re.picatora. and emure that they .... 
uted. where required by thla aectioa. 
Re.piraton ebaU be uaed in the 
Collowing circumatancea: 

(I) During the Interval neceu&ry ~ 
lrutaU or lInplemcnt Ceuib1e enaia4lllriDa 
and wotk practice cootroll; 

REFERENCE FILE 

(iiI In work opera lion. luch .. 
mainlenance and rapair activille .. or 
other 3cliviliea for which eORineerinl 
and work praclice controls are not 
CCllible: 

(iii) In work Iilustions where Cellible 
.ngineerinl and work pMlctice controla 
are not yet lufficient to reduce expo.ure 
to or below the expolun limit aod 

(Iv) In .meraenciet. 
(~) iUJspiralor .lIlection. (I) Where 

relplraton .... \Ued. the employer ,hall 
.elect and provld •• at no COlt to the 
employee. the appropriate relpirator II 
lpecified in Table D-c. and IhaU en.ute 
that the employee \Uea the relpirator 
provided. 

(ii) The employer .haU aelect 
relpira tOI"l from ·among thola Jointly 
approved al being acaptable for 
protection by the Mine SaCety and 
Health Admintatratioa (MSHA) aod the 
Nationa!1natituta for Occupational 
Safety and Health (NlOSH) under the 
provi.lona of 30 CFR Part t t. 

(iii) The employer IhaU provide a 
powered. air-purifYinl relpiratot In beu 
oC any nqadve-prellun re'piratOl' 
.pedRed In Tabl. D-c whenever. 

(A) An employee choaN' to ..... thf. 
type oC re.pirator. and 

(8) Thi. respirator will provide 
adequate protection to the employee • 
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(3) R..piralot' FOBfUIIJ. (I) When 
reapiratoty protectioa ta UMd. the 
.mploy .. ahall \nell""e • reaplrator 
program in aa:ordance with 28 CPR. 
lsno.134{b). (d), (e), and (I). 

(Ill na. employer thaU permit eAch 
.. pIoyae who UMa a 61 .. raplrat« to 

(a..1a1...51C"K3lM) 
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change the filler elemeQu whenever an 
Lncreue in breclhilli re.i.tal1C4 I.e 
detected and ahaU maintain an adequate 
.upply or Oltar elemenu ror thia 
pUrpoM. 

(iiil Employee. who wear re.piratof'l 
.hall be permitted to leave work are .. 
to wuh their Cace. and re.pitator 
facepiecea whenever nec:.euaty to 
prevent .kin irritatioa auociated with 
relpirator WHI. 

(iv) No employee ahall be .aaigned to 
tub requ.iring the U.&e of reapiratof'l it. 
bued oa b.a or her mo.t recent 
e:umination. an examining ph}·.iclan 
dt:tenninaa thllt the amployee will be 
unable to function Dormally weariq a 
re.pirator. or that the laCety or health oC 
the employee or of other employeea will 
be impaired by the use oC a relpirator. 
Such employee ahall be a .. igned to 
&Dother Job or givea the opportunity to 
tranaIer to a dUCel1!Dt po.ition the dutiea 

. of which he or Ibe i. able to perform 
with the aame employer. Ia the NJDe 
leographicalarea. and with the aame 
MDiority. atalul, and rat. of pay he or 
aU had luat prior to auch trana;.,. if 
auch a different poaitioa is availabl •• 

(41 &'pirat« lit latjlll. (il The 
employer ah.all anaure that the re'pintor 
lMued to the employee exhibiLl the leaat 
poaaible Cacepiec:e leakqe a.ad thet the 
rnpirator u filted properly. 

(U) Employen ahall perform either 
quaatitaliv. or qualitative Caca fit tuta 
at the time oC initial Ottlas and atleut 
every II moatha thereafter Cor each 
employee wearing a oegative-~ 
rupirator. The qualitative fit &ULIma), 
be uaed oaly for telling the 6t oC ball· 
muk rnpintof'l where they are 
permited to be worn. &Dd ah.all ba 
conducted Ia accordauce with Appeacllit 
C. The tala ahall be UMd to .. leet 
fac:epiecM that provide the requ1rad 
prot.ctioa u preacribed in Tabl. 1. 

(i) ProtM:tiva clotJUns-(l) CAneroL 
The employer ahall provide a.a.d require 
the \LIe of protective clothina. auch aa 
covera1la or aimilar wbole-body 
clothioi. b.ad covetina .. &love .. a.a.d 
foot coverilla- C~ &Dy employee 
axpoaed to airbome coac.eaLraUoaa of 
ubntoa. tremoUte. &Dthophyllite. 
actinolite or a comblaaUoa of the .. 
miDua1a that exceed the perm.illible 
exposure limit preaaibed in paragraph 
(c) of thia aectiOD. 

(2) Launderina. (I) nu employer .hall 
&aaure that lauaderiDa of coataminated 
dothlna u doaa 10 al to prevent the 
ralea .. of a.irbom8 .. beato .. tremolite, 
anthophyllite. actinolite. or a 
combinat1aa oC theaalDinetaU in exC8U 
of the expoaure limit prncriUed iD 
paragraph (c) of thi. aectlOD. 

(III /uJ.y employer who giV81l 

coatemtn.ated clothina to another penon 

7-10-. 

(or launderina &haU lnrorm .uch pel"lOn 
o( the requirement In paragraph (1)(2I1i) 
of thil ,ecUon to arractively preVlot the 
rel~aM of airborne .. h.atoa. tl'aDOUte. 
anthophyllite, actinolite. or a 
combination oC the .. minereu ia exceaa 
of the expoaure limit preacribed in 
paragraph (cl oC thia lection. 

(3) Contaminal«i clothing. 
Contaminllted clothing Ih.U be 
transported in aealed wpermaabla bas .. 
or other dOled. impermeabla coatai.oen. 
and be Illbeled Ia accordance with 
paragraph (Ie) of thla aectioD. 

(4) Prot8ctil'tt cJothina 101' /W1lIQvaJ. 
demolition. and l'8JIovQtion optlrolian&. 
(il The competeDt penoa aball 
periodicaUy examina woruuita wora by 
employeea (or riPI or te.,.. that may 
occur durina perfonnance oC wortc. 

(iiI When ripa or t • .,.. are detected 
while a., employee La woritias withia a 
negative-prellure encloaure. ripa &.ad 
lean ahall be IlIUDediately mandad. or 
the worbuit ahall ba immedJ&taly 
replaced. 

(j) Hygientl laciJitj •• and praction-­
(1) General. (I) The employer ab.alJ 
provide clea.a ch.ance areu Cot 
employee I requ.lred to work Ia replated 
are .. or required by paragraph (1)(1) of 
thil aection to wear protective c:1othiJ1&. 
Ex~ption: 10 Ueu 01 the cha.aae area 
requirement lpecif1ed in paragraph 
Ul(lIUI. the employer may permit 
employeea anaased iaamall eea1e. abort 
duration operetiou. a. daaibed In 
paragrapb (el(a) of thia MCtioa. to clean . 
their protective c:1oth1at with a port&ble 
HEPA-cquipped vacuum beCOI1IIUCb 
employee. leave the area where 
mainl.f:nance wa. performed. 

(iiI The employer lhaU 8I1I11n1 that 
chanae areu are equipped with 
aeparate .torqc fadliliH Cor protective 
cloth.i.na and ItrHt dothing,1D 
accordance with MCtlOG 1810.141(a). 

(iii) Wbenner food or beY.,... era 
con.UD14d at tha worbUe and 
employee. are expoaed to alrbom. 
conclIDtratloaa of ube.\.oj. tremoUt.e. 
anthophyllite, act1.ooUta. or a 
combinatioa ot theM m1aerala In cxcaa 
oC the perm1l1lble expoaure llmlt. the 
employar .haU provide lunch are .. ill 
which the altbom. COIlCelItratiOl1.l of 
ubetto .. tremoUte. anthophyllite. 
actinolite, or a comblaaUoa of theM 
minerall are below the acUoa level 

(21 Requi~men16 lor I'fImovoJ. 
demolition. and renovatiOQ Op.I'QUOl»­
(il Decontamination GI'fIQ. Except for 
amaU ec:al .. lboct duratloa opent1oa-. 
u ducribed In paragrapb (e)(O) of thla 
aectlon. the employer ah&ll .. tabllab a 
decontamiDatioa area ther u adlacam 
lad connected to the regulated area b­
the decontaminaUon of employ ... 
contaminated with ubntoa. tremoUt.. 

~ ".~ _ ..... -
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IlnthophyWte. or actlnolire. The 
decontamination area IhaU COAIllt of aa 
equipment room. Ihower area. and clean 
room ia aerie •. The employer .hall 
enlure that employeel enter and axil the 
regulated area throll8b the 
decontamiDation al1!a. 

(iiI Clean room. The clean room shaU 
be equipped with It locker or 
appropriate Itorase container for each 
employe.'. uae. 

(iii) Shower qn:a. Where fealible. 
&bower laciJiliel .nan be provided 
whlcb comply with 29 CFR 
191o.t41(dl{31. The Ibowere Iball be 
CODtiguOua both to the equipment room 
and the clelD chenge room. unle .. the 
employer can demonatrate that thil 
location is aot Cealible. Where the 
employer caa demonltrate that it is Dot 
Ceolible to locate the Ibower between 
the equipment room and Ule cleilQ 
chana- 100m. the employer Iboll enlure 
that employee.: 

(AI Remove •• be.to .. tremolite. 
anthophyllite, or actinolite 
contaminatilln from their warbulta 
uaina • H£PA VKcuum bcfure proccedlns 
to a &hower tluat is DOt contiluoua to the 
work area; or 

(B) Remove th.ir COIltamin&teci 
worbuill, doa cleaD worbuit .. and 
proceed to e shower that is not 
~~tothewarkareL 

(iv) Equipment fPOm. The equipment 
room aha.l1 be luppUed with 
impermeable. lab4tt.d bagl and . 
coataWtra ror the contaiament and 
diapoaal oC COIltaminated prolaCtin 
clothing a.a.d cquJpmenL 

(v) Decontaminalion area entry 
proclKiura. (A) the employer abal1 
8Z1J.W'e that employees: . 

(1) Bater the decoataminaUoQ area 
throuah the clean room; 

(2) Remow and de~it .tNet doth1na 
withla a locker proviWtd for their 11M; 
and 

(3] Put on protective clothina and 
re.piratory protection beCore iuvtlll the 
clean room. 

(B) Before enlenn, the endolura. the 
employer ahaU eD8ure that employee. 
pau through the equipmeDt room. 

(vi) Decontmninalion area ait 
proc«Jura. CA) Before leavins the 
regulated area. the employer .hall 
en8ure that employee. remOVe all groaa 
coataminatiOD and debri.a from their 

. prolactin clothinc-
(Bl The employer aball eaaure that 

employ ... remove their prol.ec&1ve 
cloth.1nt Ia the equipmeat I"OOIQ and 
depolit the c10thiaa Ia labeled 
lmpermeabt. bap or coatainera. 

(C) The employer aball eaaure that 
employees do not remove their 
rHpiratOf'l in tb. equipmeDt room.. 

(a.c.. 112U1(iJ(2)(V\)(C)) 
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(01 The employer IhaU en.aure that 
employeel Ihower prior to enterina the 
cleen room. 

(E) The employer .hall en.aute that.. 
Iter Ihowerin,. employeel enter the 
'Iean room before chanaing into Itreet 

clochea. 
(k) Communication of hazards to 

empJoYIN!'s-{l) Sifl/l6. (i) Wam1ng ligna 
that demarcate the regulated area ahall 
be provided and dilplayed at each 
location where airborne concentrationa 
o( .. beltoa. tremolite, anthophyllite. 
actinolita, or a combination or the .. 
mineratA may be in exce .. o( the 
expolure limit.prelaibed in paragnph 
(c) o( thia lection. Signa .haU be POlted 
at such a di.tance from auch a location 
that an employee may read the aigna 
and take neceaaary prote:ctive .tepa 
before enterina the area marked by the 
Ilgn .. 

(ii) The warning aigna required by 
paragnph (k)(l)(i) o( thia aecUon aha1l 
bear the (oUowing wormaUoa: 

DANCER 
ASBESTOS 
CANCER AND WNC DISEASB 
HAZARD . 

AlJ11iORlZED PERSONNEL ONLY 
RESPlRA TORS AND PROTECTIVE 
Cl..011iJ.NC ARE REQUIRED IN nus 
AREA 

(iU) Where mineral. in the regulated 
~a are only tremolite. anthophyllita or 
·tinolite, the employer may replace the 

tenu "ube.ta." with the appropriate 
mineral name. 

(2) LDIMl£. (I) Label. ahall be .ffixed 
to all producta containing .. be.toa. 
tremolite, anthophyllite, or actinolit. 
and to all coDtainen containing IUch 
product-. including wute containera. 
Whe,.. (e •• ibla. in.t.Ued Ubeltoa. 
tremollta. anthophyllita. or actinolite 
product. ahall cont4Iin a vi.ibl. labeL 

(U) Label. ahaU be printed in Ia.rs., 
bold letten on a contraatina 
background. 

(iii) Label. .UU ba uud in 
accordance with the requlrementa or ~ 
CFR 191o.12OO(C) of OSHA'. Huard 
CommDDicaUoa .tandard. and aball 
contain the (olowlDlla!ormatJoa: 

DANCER. 
COm-AlNS ASBESTOS FIBERS 
AVOID CREATINC OUST 
CANCER AND WNC DISEASE 

, HAZARD 

(Iv) Where miaerala to be I.baled are 
only tremoUta. anthophyllite and 
actinolite. the employer may replace the 
term "ube.toa" with the appropriaLa 
mla4lT'&1 a.amc.. 

(v) Labell .hall contain a warning 
Italement allainsl brealhina airborne 
..bello .. tremolite. anthophyllita. or 
actinolite fiben. 

(vi) The provision. ror la~. requlntd 
by paragrapha (k)(2)(iHk)(2)(lv) do not 
apply where: 

Ntlpinlon .1 requlred by zg O'R 
1910.134: 

(F) Th. appropriate work practices for 
performin, the .. beltOI, lhunolUa. 
anthophylllta. or actinolite job: and 

(G) MedlceJ aurvalllance program 
requlrementa. 

(A) .. be. to., tremolita. anthophylUt .. 
or Ictinolite fiben have baan modified (Ii) A ... view of thla atandard. 
by a bonding I,eal. coatins. bindct.; .' Includlng appendJ~ . 
other materiaL provided that the. (4) Accu61D tralnllfl tnOt.nou, (I) 
manufacturer can demoaatnta that. Th •. Imployer .haU make readily 
during aay realOnably rorueaabl. UN, avaIlable to all affected .mploY"1 
handling. atorage, di.poaa!, proce .. iq. wtth?ut coat all written materiall 
or tnnaportatioD. no airborne ... latiDg to the employee training 
concentratJon.a or aabe.ta.. tremoUta. PI'OJl'm. lncluc:f1as a copy of th1a 
anthophyllita. actinolit., or a rqulaUon. 
combination o( thea. miDeral flben in (II) lbe employer ah.U provide to the 
exc:esa o( the action l.vel will be Alaiatant Secretary end the Director, 
releuecL or upon requa.t.. aU lnIormation and 

(H) albaatol, tremollt .. anthophyUIte. trainJDa materiata ,..Iatlns to the 
aCWlolite, or a eomblnatJon of the.. .mploy .. lnlormaUou SAd traJAlq 
miaerai. fa pretent ID • prodUd ill Pf'OII'&JD. 
concentratioaa I ... than 0.1 percaat bJ (I) HOwUHpint-{1) Vocuwnin,g. 
weight. Wb.,.. vaO!l!mla, methocla are .. Iacted. 

(3) EmpJO)'H information and HEPA mtared nCU'lmlal Mlulpment 
trainina- (I) The employer .ba11lDatJtuta mUit be uaad. 1'ba equlplDlGt abaIl be 
a trainina prosram ror aU ea:,loyNI UMd and emptied ill a awmar that 
expaNd to airborne c:oncutrationa 01 mlnlml .... the reentry olaabntoa, 
aabatoe. tremoUta. anthophyllita. tremoUte. anthophyllite. or actiDoUte 
ac:dDoUta. or a combinatJoA of the.. lato the workpLaca. 
miaenla in exce .. o( the acUoa level (2) Wcut. di6po«zJ. AIbeato. Wllte. 
and thalleaaute their parUdpaUoa ID acnp. dabria. bqa. containcra, 
the program. MlWpmeat.. SAd coataminatad dothiq 

(ii) TraJ.niDa a~ ~ provided prior to coaiiSDed (or cU.poaaIab.U \M cou.ct.d 
or at the time or Initial aallgnment, and &poNd olin ... led.labelad, 
we .. the employee baa received Impermeable hap or otbat c1oeed. 
equivalent tninin8 within lheprevioua labaJed.lmpanMlbl. coatalDan. 
U montha. and at le .. t &DDually (m) MadictIJ ---"1..----1 ) 
th.rea.l\er. 'un1JU __ ~1 

(iii) The trafaina pfOSJ'UD ahal1 be ~I) EmpJo,... COWrN. t'be 
coDducted in a maa.aar that the emp~)W' ah.al1lD.atUut •• medk:al 
employ" I. abl. to W1deratand. The aurnUlaoce program ror .11 emplClJ"l 
employer ahaU ea.ura that each auch eagqed in work lDvolvtos Ine.la ol 
Imployee i. informed o( the (oUowln8: uhatoa. tramoUta. antbophJlli'" 

(A) Methoda of rec:oguJzinc a.beatoa. act1DoULa or I com.blnatioa of tbe.a 
tremollta. anthopbyllite. and actiGoUte; m1Dera1a. .t or ahoY. the actioa '-nI (or 

(B) The health effecta aaaoditad with 30 or more daya per yur, IX' who ere 
a.ba.loa. tremollte. anthophyllita. or requlnd by th1a MCtion to wear . 
IcUnoUte exPOlure: Depth. ~ retplrat.ora. 

(C) lb. relatioDahip between 1ID0kLoi (U) Ibcamilkltion by a plry.icitllL (A) 
and •• hntoa. tremolita. anthophyllite. The employ.,. aha11 anaara thet all 
and Ictinolite in producing hlDS cancer. medical examlnaUoaa and proceduraa 

(OJ The a.tura of operaUona that are performed by or UDder the 
could relu1t In expotute to u_toe. auperv1alaa ol. Uc:eo.aed phy.ld.an. ud 
tremolite. anthophyllite. and actiDoUte. are provided at no cael to the ampkt .. 
the importance of Dacuaary proLactiv. and It • re&IOIlIbla time and plaoa. 
control. to mJaJmha cxpowra lnclud1nc. (8) Panoa. other O:aaa aucb Ucmaed 
aa applicable, ~ COQtrola. phyaklaaa who admlnlater the 
work practlcel, raplraton. pul..maaary fuacUoa tatlac requfrwd ~ 
houaekeoping proc:edurn. hypo. th1a MCt10a ah&U camplaLa • traialna 
(adUtiea. protective clolhln& COWM In lpirocDelrJ'poILIOI'Wd by an 
ciecont.e.minatiOD procedure&. amarraoc:J approprt.aLa academJc or profaaJonal 
procedw-a. and wute dlapoMl iDlt1tuliaa. 
procedunta. and any aeoeu&rJ (Z) M«1ioaJ aJUJIfIinalJDIU and 
lJulnlction lD tluI uaa of th ... coatrola COt1IwtauOIW-{I) Frwquency. The 
and procedurea; amploywlhall m.ak.e IvaUebla m.edJca1 

(E) The putpo .. , proper uaa. fltUnc .nmlnatioGa and c:oaau1tatioGa to aacl 
lnatrucUcma. and UmJtat100a of emploY" cov.-.d UDder parqnph 

(lee:. lt2U1(_)(2)(1)) 
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(mJ(lJ(il of cilia section on Ihe following 
s.:heduleli: 

(AI Prior 10 "$Iignmenl o( Ihe 
employee 10 an are .. where negalive­
preuure respiralors lile worn; 

(B) When Ihe emplo)'cl: i:l assigned 10 
lin area where expo lure 10 a,,!Je,lol. 
Iremolile. anlhophyllile. Ilclinolilt!. nr Il 
com!Jinalion o( Ihese minerllil mlly !Je 011 
or above Ihe IIclion le\'c1 (or 30 or more 
da~ .. por yBAl'. a mediCid examinatioll 
mUll be Rivl:n wilhin 10 working dilfl 
(ollowinB Ihe Ihirtielh dllY o( el'Cpo$ure: 

(e) And alleall annuHlly IhernCter. 
(U) If the euanining phYlicilin 

delermines Ihltl Itn~' o( Ihe euminllUonl 
IhouJd be providt'd more frequtlntly Ihlln 
Ipc~ilied, tbe employer ,tu.1I pm\'ide 
luiJ1 ,:xlominltlion, lu .. ffccll:c1 
employees HI Ihe fr.:qucneies IIpccifia:d 
by the phYlieilln, 

(E) ExCl!plilJn: No medicltl 
elUADaioalion i. n.'quired oltanr 
employee il udcqlUlle rec:ords ,how Ihlll 
the employee hu been eluunined in 
accordance wilh Ihis JllU'alVllph within 
Ihe plllll-yellr period. 

(iii Conttrnt, MedicalelWmlnatianl 
made available punuanl to paragruphl 
(m)(Z)(i)(AHml(2)(i)(C) of Ihil seclion 
ahall Include: 

(A) A medicullind work hislory with 
lpech" emphaail directed to the 
pulmODltry, cardiuvaac:ulur, und 
BKllrolDlelUnlt1 IYlleml. 

(8) On inililll euminulion. Iht: 
,Iandardized qucllionnuiro cunluinl .. d In 
Appendix. 0, Part 1. and. on aM",,1 
e~minulion. Ihe ItblJrevillled 
IIRndurdized quelliuMuire conluincd in 
APlkndi" 0, P"rt ~ 

(el A phYlic..1 euminalion direcled 
II) Ihe pulmonary and Rasiroilllellinul 
ly,lerna, including II chell 
roenlgenogram to be uuminilltercd ill the 
dilcrelion uC Ihe phYlieian. Itnd 
pulmonary fUDclion lelll o( (orc,-.u \,il .. 1 
capacily (FVC) and fon:ecl expiralory 
volume: al une lecond WEV.I. 
lnlarpNltaUon and cI.llificuliun u( cheal 
rocnlBcDograml ,haU Ile conducted in 
accordltnce wl:h Appendill. E-

(0) Any olher elUtminaliunl or Itllii 
deemed necelaary by Ihe ell.amining 
phYliclan. 

(31 Information pro.'idt:d ta thl! 
physician. The employer ~h .. 11 pru\'ide 
Ihe fo11owing illformillion 10 (ht! 
examinin" phYliciiln: 

(i) A copy of Ihi •• llIndaru lind 
Appendices O. E. oamll; 

(i,) A delCriplion oC Ihe alTl'l:tr.:d 
emploY~'1 duliel III Ihc)' rel"ll: In thl! 
cmplo)'ee' l expo.un:: 

(iiil The employee' .. represcllt"li\'l~ 
expo.ure le\'e1 or ilnticipi.llcJ I':\pU~IIIC 
le\'cI: 

(h') A de,criplion o( any pc~n.1 
proltClh II .tad rClLpirulory equipmenl 
used or 10 be uaed; and 

(\'lln{ormlltion Crom previoul medical 
examinillion. of lbe affecled employ~ 
thai ii nol olherwiae evailable 10 the 
exltmining phYlician. 

(41 Ph,'$ician" written opillion. (i) The 
enlplu)'cr ltutU oblain " written opiDion 
from Ihe eltlAmining phy.ic:i"n. Thil 
wrilltm opinion Ibll conlain Ihe nrlwt. 
o( Ihc mediCitI examiniUound IbaU 
inc:luue: .. 

(AI The 'phYliclMn'1 opiDlan Itl 10 
~ .. helhe' Ihe employee baa any delected 
nlcdicsl conditionl Ibal would placa the 
employee al an increaaed ri.k oC 
m"lendl heillth impain:lenl {rom 
e"pollun: 10 a.besloa. tremolile, 
anahuphl'llU ... CU' actinolite; 

(Sf An)' rocommendod IimilatioGa on 
Ihe emplo)'ce or on the ",e 01 p8I'1ODal 
prolective equipment Illch II. 
IYllpir"turt: and 

(e) A 1(lIlement that the employ .. has 
bee" Infonned by the phy.icilUl of the 
nrlulll 01 the mediCIIlexambaaUoa sod 
of "ny medical conditJooa lb.1 1IIS1 
relull rrom albealOa. tremolita. 
anthophyllit .. or actinolit. expoaure. 

(ii) The empluyer abaU inatrw:t the 
ph)'lician not to rev'" in the written 
opinion giveD 10 the employ., lpecilic 
nndinp or diapoaea unrelated to 
oeeupMlloRltI expoaure 10 ",beltOa. 
tremolito. antbupbyWta. or IctlnoUI •• 

(ilil The enaploy.r shaU pro\1de • 
copy of Ihe phYlic:iaA's written opiDioa 
III Ihe affected employ" within JO elMYI 
(rum it. nrceipL 

(n) RCC'.orci6lH1ping-{l) Obj«live clata 
fur eXllmpt«J Of»101i0M. (i) Where the 
employr.r hll' relied on objective dala 
Ihul demonstrale that products madAl 
Crum or cont.Wu.ing asbealGlo trelDGlite. 
Ilnthophfllite. CU' aclinoUt.e .,. nol 
CUlluble oC releulna fibers Gf .. be.tGlo 
lremolile. anlhophyWI~ or ac:Unolit.e CU' 

a eombim.aloa ollhaM miD .... la. iA 
concenlcatioDl at CU' abon Ih. ac:tiOD 
Icvclllndtr the expect.d conditlonl oC 
procelling. UN. or handllDI to exempl 
.uch uperl1linnl Crom Iba Initial 
monilnri,,¥ mquirements UDder 
pa"BrMph (0(21 of lhi. aec:tion, the 
em",lo)'er lhuU ellabUIh I&Ild malutaiA 
an Mccuralv record oC ollJecUve ciullA 
Nl\sonllllly relled upon in IUPport u( tha 
exerupliul\. 

(iii The record IhalllncJude III I.ul 
Ih. Cullowing infunnalion: 

(AI Thc prodUCI qualifying for 
cxem",:ion; 

(n) The 1OUl'Ce Gf Ihe objective elMltt; 
(C) Thv leltina protocol caaults 01 

le'ling. ~nd/CU' IlNlIYli. o( tNr maleriMI 
fur Iht releqau of ubello .. Inrmolile. 
anthu~byllil .. or I&Clino1ile; 

(OJ A dumplion 01 lilt opc:rlAiiun 
exempled and how the data .uppa.'1 the 
exemption; and 

(EI Olher dllta relevanl to the 
oper .. l.ion.l. malenal .. procelling. or 
employt:e expo.ute. covered by the 
e~mplion. 

(iii) The emplClyer Ihllll maintain thil . 
n:cord (or Ihe dur,,/ion oC Ihe emplo)'er'l 
reliance upon .uch objeelive d.la. 
. (21 £.(po.um measuremenu. (i) Tha 
employer ahaU keep an accurate record 
of .11 mellauremenls "'ken 10 monitor 
employ .. UPOlure 10 albelloa. 
tremolite. anthophyllite. or actinoUta al 
pnrlCribed iLl parMsrllph (0 o( thil 
ItICtJOD. 
Nom: The employer may utU&z. 
thl! 541J'Vices o( cumpelent oralUlizaliODI 
luch ItA iadu.lry tntde auocialionl and 
cmpluyee alaocl"lioDS 10 maiatain lb, 
recorda required by this aectloD. 
. (U) nu. record IIh"U IDclude at leilit 
the CoUowtna Wotmalion: 

(A) 111e ciMle of mcaauren.enl: 
(8) The operatioa iLlvolvinc exposure 

10 ",belloa, lreaaolile. aatbophylUta. or 
act.inoJit.e th.t La belna monitored; 

(el s.wpllng and analytlCllllMthoda 
used and evidenca Gf their lIc.c:uracy. 

(0) Number. duraUoa, sad .... ults oC 
wnp1a tWa; 

(E) 1')". 01 protecti\'e devicn worn. II 
any; aad 

(F) Nama. IOciIll aecurity Dumber, and 
UpoAWW oltl.. employee. whOM 
Ixpoaura lilt rep ...... lled. 

(Ul) 1'be esnp10yer ahllll maintain this 
rec:ord rGt allll.lt thirty (30) yean. iA 
ac:corW&ace with ZII CFR lQ1Q.2O, 

(3) MedicoJ .urv.i/I~. (i) 'lbe 
empJayer abaJ etlabUIb and malntala 
all accW1lle record for each elDplo)," 
lubJect 10 medcalawwillance by 
PIIrttPpb (m) of thil seclioD, Ia 
accordance with ZII CFR 191Q.2Q. 

(Ii) The recoal ahaU Include at leul 
the (cillowlna ~onnatioa: , 

(A) The DaJDC and aoc;iaJ aecurity 
l1UD1ber of the IIDployec; 

(81 A copy oltha employee's mftdkal 
eX,lul11.1UlUon re&Illa.IDcludintt lha 
m4rdielll hlilory: que.lioon.ire 
retponaea. relul. o( any te.tl. IIIld 
phylidan'l re<:oameadatioRL 

(e) Phyaiclan'awriltea opiaiooa: 
(01 Ally amplo, .. IDId1ca1 complalntJ 

ralalcd 10 expo'LA 10 ubellGlo 
lrell1oUt .. anlhopkylUIe. or ac:tinoUte: 
and 

(£1 A copy o( thllnlonaal1oD 
provided 10 Ibe p~liciaa a. Rquired b' 
p&C8&n1ph (m) oC bi. ~tioo. 

(iii) The emplo)'V ahall ensure lhat 
this rec::GrCi i. m.aidained Cor the 
durlliioo oC emploSlDen1 plus thirty (30) 
yean. ia accordaru with zg O"R 
11l11l.!O. 

(lee:. tt2Ua(a)(1)(IIQJ 
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1041 Trolning recoNs. The employer 
,h •• 11 mdinl .. in ail ernployee Iraining 
-.. t:lln.l~ (r.r r.ne 1 y(~r beyond Ihe lasl G "'c of t.'mploymcnl by thllt employer. 

\ . 5).·I,·oilab,lily. Ii) The employer. 
,pIJn wnllpn reqll(st. ,hall makt! all 
r'·I.nrJ~ rC'qlli~ed 10 hI! maintained by 
Ihl:J :J~ction IVdilablt' to the Auislant 
"t'crctary .. nd Ihe Uircctor (or 
,·,.,mmllIlOIl and copying. 

Iii) n,e employer. upon requl!lIl. flhllll 
.. I.,I.C IInv "'polurl'! rr.corus rr.quircd by 
nolr.lllraphs (f) lind Inl o( Ihis .('clion 
.,\·:III:,ulr. fflr examination and cop}'ing 
til HHr.ctLoO employ~~. former 
'::l1llll)y~r.s. de:siJ;:-aalr.d rl'!p","o:nt:ltivt'A, 
,"!J Ih.! ,'\5""lIlIlt SI'!I :rr.turv. in 
•• ::r:elnlanc~ with Z9 CFR 1910.::o(aHI'!) 
,,"d I~Hi). 

liiil The emplIJyer. lipan requp..I. Ihall 
lIlilkl! ",ntplIJyee mcdiQI records 
"!Cluircd by pua:raphs (m) und (n) IJf 
ItUli s~lin" avllil~hle for c'Cllmination 
.1;!l1 c:&llJ!-'ing 10 the 5uhjeci emplcayee. 
;aa~'unc hlt\'ing thl! sper.if:c written 
, .. .,n5enl of Ihe luhjecl employc!!!. Ind Ihe 
,,~,.i~lilnl Secrr.tary. in accordunce with 
~I CFR 1l110~ . 

Inl Tmns,fer of reccmis. (i) The 
.:r:tployer shall comply wilh Ihe 
t'f'qu'rcments concl!minR Iransfcr of 
rt'Cord. sct rorlh in ~ CFR 1910.20 (h). 

(ii) Whf'never the employer ceasea 10 
'1) businc$JI and Ihere is IIU .ucccuor 

(.' . ',IClver tu receive ilnd retain Ihe 
Ird!' fnr Ihe prescriOOd ~riod. the 

. . pi,,) cr .hull notify Ihe Dlreclor at 
II!IISI 90 daya prior 10 di.poaal and. upon 
ro!quesl. Iran.mil them 10 the Director. 

(0) Dale#-{l) Effective date: Tbi. 
I~lion ahllll become e£rectivellnaert 
lldh. 30 day. Crom publica lion in the 
Federal Rq1ater). Th. requirement) of 
the •• beltoa .tandllrd I ...... ed in June 
1972 (37 FR 11318) •• 1 emended..nd 
publi.hed in 29 CFR 191o.tOO1.(1985) 
!"cmilin in effect unlil complillnce i. 
"ct.ic\'t=d with the par.Uel ptOvl.iolU of 
tlli •• Iandan!. 

(21 SlOTt-up dale .. (i) The 
,~uih.·mcnt. of paragrapha (c) lhrouSh 
Inj o( this .eclion. including the 
enllinecring control •• pecified In 
pllrllgrllph Isl(l, of thi. aection. .hall be 
complied with lIy Iln .. rt date 210 dlY. 
from publication In the Federal 
Itupterl· . 

Ip) ApJH!ndic:n. (1) Appendica A. C. 
D ... nd E 10 thu aection Ire incorponled 
ttl part oC tru. aecllon and the conlcDlI 
of the .. appendica ara mand.tory. 

(Z) Appendicn B. F. C. H. Ind 110 thJ.a 
sr.ctlon are inform&lIonai'and ani not 
intended 10 crelle Iny additional 

. ·Iblisation. nol olherwi .. impcMed or to 
. "racl from any exi.tiRi oblisation •. 

Appesdl& A 10 § tUIUe-OSHA LIorn.ce 
Melbod-M.nd.olory 

Th;~ m .. nunlury .. ppen""1t Ipwcili ... Iho: 
prot.:edure ("r In .. ly~tnll "ir .amplu for 
~,b.I"o •• Iremolue •• nlhophyllile. and 
... ullolile .. nd '"".:Ilic' qu .. hli- colilrol 
prn<.e"'ure. Ih.1 mutl ~ impiemenled by 
luhur;:IIunCI periomuIIII II .... ""I}'.i •. ThO! 
."m~·lintl and an .. lylical mOllho.Jl delCfilH!d 
br.lnw repreacnllhe elr.menll ,,( the Iv .. illhle 
monilnrin. method. lauch AI Ihe NIOSH "'OIJ 
melhc.dl which OSHA CIIn.iller-. 10 be .. 
uaent .... llo .chien .cleq~le ~plo)'C!fI 
expo'Unt munilorinl whllt.' .. lIl.lwi;t1l 
emllluyc:n 10 UM melhud, thaI II ... Illre.u!y 
h! ..... li.hed within Ih .. ,r 0"" .. niz.1Ii01\l .... 11 
emplOyeR who .re requit!MIlo condol(;t .. ir 
muftllurine IInder panoGfUpll U1 of Ih. 
.lanclHrd Ire required 10 ,,1.lize "n.lrtit'.II1 
lut"'",I<)ri':l thill UII'! lhi. pror.c.illl'1r. or G.I 
O'Cjuh '''"nl mclhod. for eallllCh"C und 
'MI~"?inll IImpl .. 

SoIftl/,/ins: and ,i,lG/ylicu/ Pror.t:dur. 
1. Th. sumpUn. medium for lIir umpl .. 

Ihull be mixed cellulo~ •• t~ filtllr 
memhranc:a. TheM t/wlllle deaitpl.ltf!1I "y tbe 
manufeclUn!r •• luil .. bl, (",. ......... t_ 
t_IIolite. .nthophylllta. Ind ec:llnollte 
counlinlo See below (1Jr refec:tfoa 01 blllnLL 

Z. The prefemd c:oJledloft dlNiQ .... U be 
the ~nlm diameter CA ... t .. with .n .. 
f.ced »cum exteNIOft cowl 11M 31-maa 
12"ett. nway be u.sad if MCIIIIIIry but Oftly II 
writlen jvallflClltioa (or the need to ua Ibe 
37'!Ml fdter ~tte ac:compilDi .. the Nlftpla 
raull. in the employ"'. u.poIlII'1r DIOGitcarina 
hlOOf'd. 

30 An ilir lluw rate batween o.s liter/miD 
and 1.5 Uten/min ahaU be aeleded (oc the 
U/IMI ca ... ttc.1f the 37-raaa catleUel • 
uted. an .. ir now rat. betwHn 1 liter/min 
• nd U liten/min ahtU be ... Ieeted. 

4. Wh ..... poaaible. • IUmdent .ir volume 
foc .ach .i, _pl. ahl&l1 be c01lac1ad to yi.1d 
belW_ 100 and uoa fiben pet 1qUII'" 
millimeter oa the _braM 011 .... U • nil ... 
darboa In eppearallCll oc if 100M du.at Ia .... 
on Ih. filter •• MCIOnd ... aapI. aball be 
.tllfted. 

s. Ship the IUIpl .. Ia I ricld c:onbllner 
wilh Iufficl.nt pockine I118tatlcl to prevent 
di,lodlina the coiklcled fiben. PIIddlll 
ma!mallhlit ..... hip eJ.ct"'atlc c:harwe 
an ill aunllQ (e.e~ expended polyttrnnel 
CIInnol be lied bac.a1&M INCh matllriltl ClIO 

t' ... u .. Iota or fibers to the lid ... III the 
ca ... tte. 

I. Cllllb,.t ••• dI penoulllllr:.plb", pc.Imp 
before .nd .ftar VI. with I "'1S~lIItiv' 
Oller c;a ... II, 11II1.lled betw"" lhe puaap 
lind lhe t'.allb,.UOft davlcn. 

7. P-cnonal ... ·mpln IhMII be tuea In IN 
Mbreethlne _M of the elllploy" (I .... 
.Uuc:hecl 10 or nur lhe colLllr or I.apellMll' 
tho work.-:'t fllcel-

I. Fiber c:ounl ..... 11 be IDllde b,I1C*Uv, 
phillie conlrut uaintl • microKope witla III • 
lu 10 X eyepieca Ind • 40 10 44 X abjectlv. 
for. tulill m.aanIRClilion 01 approaimately400 
X .nd .. nUllW!ric;;,1 .ptnUft 01 0.tIS to 0.1S. 
Thr. miaoacnpe IhillI allO be Otted willi • 
It~n or lllue filler. . 

a. The mic:rolCOjIf' Ihen be Ottad with. 
W .. llon-Beclt~1I p.yp.l'itICII .,.lIcule ealibl"l&ed 

REFERENCE ALE 

for I Ot'ld di .. mr.ler of tOO lIIiaom.len (+ I 
- Z nllr.rnmcl""I· 

10. Th.: ,,"':r~"',hifl uclec\lon limil o( tho 
nlir.me4'npc sh;:!: be .buull dClren 
m .. __ "".J u:;inllhe II~E phlSe .hin te.' .Ii.le 
.." nUllin~ beluw . 

•• PI"cC' 1M .. :.t llide on the mic:ro~npe 
.lllIe ann c& .. nlrr it 'lnder the phlllN! objecliv,.. 

b. ann It Ihe blud .• of 8fOO¥ed liM' Into 
(0f'II'. 
~r"" lilid .. cu."i ... 01 _II IIIU ol 

sroo\'ed linea (t'..J. M 8fOOvo:a to e"ch block) 
in "'c*<.Andlnll order of vi"bilily frolll MI. 1 to 
7 ... :ven b.:i'I.llhtlleul viaible. Th, 
reqnifP.men!. (ur .. ~tos. treiliolile. 
IInllltlphyHiIC. :mll .ctin.,lite co •• nllnllte lII .. t 
Ihe Glir.rnlCOpe uplie& mUlt re'l.llv. lhe 
~"ed lin ... in acl 1 c:omplelrl)' •• lthoulh 
lhey ft\IIy pppc.r some""II .. t f.int. IIJId th.1 
the JVOO\.r. ... liMa in tel' II an .. 7 IIIU.t be 
in"iailJl,,_ So!'14 .nd S mu.1 be 01' I,. .. t 
patti.lly ,"libl, bUI mey V;ll)' alipaJy In 
viaibillly tl/!lw~1I miaotCOpIL A IUCJ'OIClIpi 
thlll feilt 10 -.t It._ f'l'quinlmelli' bu 
eitMr too low oc toa hieh • raolutlOft to be 
u..d for ..t.InI. tremolha. anlhophyillta. 
and •• :t!nolit. OINntinlo 

e. U lhe Im.~ delmora ...... d ..... lad 
adllllt 1M mh:r'OKOpe op'icL U the probIe .. 
pomIlatL r_1I the lIIicroacopt .. nulactanr. 

1\. £itch Nt o( waspM. &aken willlnd" 
10 pet'CII&It bWaka oc a aalDimlllll 01 Z "'-Db. 
The bllUlk ,..uJlllhcU be 1wra,ecl1IIId 
ftbtracted flOC'll th.anolytlc.al /"ISulll before 
"'patti"8- Any IUIpLH Mprnatad by I 
bJ.nk h.vinl • fiber cmantln UCHI 011 
fiben/IOU nelds .haU be ,..iectad. 

lZ- 1M auaplca th.U be IIIOIIIItad bJ tbe 
1t:81_/trt.lo:tia IIMlbod or a .athod ""til 
11ft eqUIV .... A. index 01 rvlractIoa ud IlaW.tr 
i:larity. 

13. 0bIer\ .. the followlnc COIII"OC MIL 
.. CouIIt only Obara r.qual to or 100fII' the .. 

S ,.Icromatera. toee&lUl"l the I,""" 01 cu.rwd 
!\ben ~ the carra. 

b. Count .U p&rtid.e II' ..... tNnIaU ... 
.nlbofWayUUa. .nd ac:tiAolIbI lb.t he ... 
i.att¥t1Ho-widtb ... Ila (aapect ratlol 013:1 or 
are·w. 

e. Flben lfilll catlrely withiA the boundarJ 
01 the Wa.ltc.lMcILeu paticule fIc:Id aball 
/"IQJ ... .:ount 01 t.. Plbera aaMinc the . 
bouadary CMIOIo. bnlnl oae eod wibl. the 
drda. IhMU recei ... the couaI 01 OM ba.If (~). 
Do noC oount.tIJ IIber that aotMelbe 
.... licuIe boI&nd.ary lIIO/"I lban oace.llajed 
.ad do not could lAy other ftben .-. 
IhcMa!II tboIy l118y be vtlible outUde Itt' 
anllc;ul • .,... 

d. C-t bv.ndln ol ftben •• OM ftMr 
1IO .... IndI¥i'luaJ fiben can be IdeDtlled by 
obNtvi~ both aide ol_lndivtdllld 1IMr. 

a. CouIIt ..-. .... tlc:We fields to Y'aId 100 
m-.. Count • IIl&RUnu. ol20 fi.1de • ." 
CIOUOlint al 100 fteIda I'C!JIIId'- 01 ~ 
_t. 

14. Blind _II eha.U be cODd .. cted.t .... 
...t. 0110 1J&"C"'t. 

(JvoJi" Conuvl PrucaJurwr. 
1. IIItnlabolllluty Pf'OIA& Eacb labc.1ocJ 

ud/or Heft compaay willi !DOn tb.ta ... 
~ COWltLnc dldn ahall .. tabMIa I 
.11I0aticMJ1y dnlpd qlllllty ___ 
~fD 1n_I"int blind -.nil .ad 

(he. taLA. ~ It) 



r.ompan.ona lHICw~n cn.cNACup •• 11 lu 
!nonalor th .. vII,i.Lulicy of cuunlinl hy ... ch 
m.croocClpill Ind becween microoco(li51 .. In" 
compOiny wilh more Ih"n one I .. botllory. Ihe 
Pl'OGram .h,,11 Include alll"bonaloriu. and 
,h .. 11 .. 1.0 evaluala Iha labor'lory' lo-
1 .. lxIr .. lory ""riab.lily. 

1. lnlerlaboralury program. Each 1"lJOralury 
,n .. lyUlll UbeIIO" llemolile. "nlhoph),lIil .. 
Ind ICIUlOlile ... mpl"l for campli,nu 
dclenninalion Ih .. 11 implamlnl In 
Inlcrl,boralory qu .. lily .UUllace proar"m 
ahal II " mlmmwn includel porlicipalion o( 
II leul Iwo olhcr independrnlilbonllorin .. 
EAc.h laboralory Ihlll par1icipal. In round 
rolJia l"li"ll IllclUl Clnce nery II manlM 
with Ille.11 "lIlhe ulher 1.lJclt'oIlori" ia iI. 
Inl.n..borlilory qu"hly !I .. ur.nee I/'Uup. Eo.ch 
I"barllory Ih.1I lublnil lIi\Jel Iypical or ill 
0"'0 workJOOId rur \IN in Ihie prulflom. Th. 
round robia &h.U be delillned .nd r"ulll 
UUlI)'Ud lUinl "ppropri"le 11.liltiCIIl 
mcthudoIOU·· 

3. AlIlndividu.l .. perfllnninlubeIIO" 
lnmolill. anlhopbyllile •• nd aClinolila 
analYli8 mlUt have laua lbe NIOSH COW'M 
ror MmpliAa aod eval~Uns airbonwc 
a~ll ..... tmnolil .. anthophylUl" lind 
.cllnoli .. dual or an ~uival.nl COUI'M. 

" Whea 1M lIN ol dillilmll miCI'DlCOpa 
conlribl:IH 10 diIlenrGCM bel_ counlerl 
and l"lIotatori ... aha .llltd ol the dillueal 
miaoecope 5ha1l b.. eval~led UI&l dI. 
IftiuolCOpe ahaU be rvplaced. .. aeca'lUJ. 

50. Cu.rrea& reaulll 01 It... quality 
... IWftCI prap1llN &hall be polled'" .. cb 
laburalory to "IIeP th. mlcrotcoplall 
",runnacf. 

App.dJs ... SI~Da&a1Ie4 ........... 
r. A..baa&oa T~ AAtIaapIlyWa.. .­
A.c:IiIaaU .. Sampli,.. -' AAaiylia Hoe­
N'edrtOf)' 

lbi8 appendix conlaln. a debdled 
proc:.edw'W ror Mmplin •• od anal)'NI and 
iDc:IudH t.boae critical .w-II .pec.ilied ia 
Appendix A. Employ .. an DOt r-quired 10 
lIN thia proc:edwa. bul they an nquiled 10 
lIN Appendix A. Th. pwpoM 01 AppadJx B 
i8 10 ptOvide • detaiLed 111p-by-atcp -pline 
aad ualyaia procadutl ahal coarorma 10 1M 
elaIaeAlI .pec.ilied ia Appendix A. SiACI tbil 
pnx:ed ...... IDII)' .110 IlandMrdize lbe &AlIYNI 
and reduce varialJilily. OstIA eOCUUlIII" 
employ .... to lIN thi' append1£. 

AabHloe. TrelnilUlI. Antha"hyllil" and 
ActiAoIiI. Samplina IJId AMIYli8 M.thod 

Tachn1qua: Micro&Gopy. Pball Contr'IL 
AAalytc: Fibcra (Ma~ caUDII. 
Sample PreparalioG: Aeatoaa/trl.c;r.UD 

_thod. 
CaUbrvtian: PIl .... ahiA delection Umil 

.bo.&1 ~ dqrwL 
R.a.a.-: \00 10 1300 fiben/ avn I rular _ ... 1. 

Eali.aa.led Umil of Oea.cliOA: 7 filJe ... /rnm" 
fill .. .,.... 

Samplat: Filler (0..6-1.2 WD mbed cellu.loacc 
.. let membf'anc. :tS-mID di.mcletl. 

Flow Ral..: o.s l/miG to z..s I/ealn (2S-mm 
cUMnl!: 1.0 I/min 10 U I/min (37_ 

CUMUI'. 
SoolllpW Vuhull.: AdjUillo at.lllin tOO Iu 

lJOG flbaBl DUD '. 
Ship_nt: RoullRI. 
s...cnpl. SI"bllily: lndc:finil •• 
BJIoIIka: llX of ulI'plu Inunimwn ::,. 

SI .. nJlnJ An .. lyllc..1 ~ o.u. 
.... ppliC"..1t.ilily: Tho wan.in. r-na" ia o.uz U 

cc (lIl~!lie Mmple,lo 1~ flcc 14IJO-l..1t 
'ltmpl.-I. Th. method aivel &1\ index oC 
a.rOOme .. be'IOI, trwmoull. IInl1.ophyllll .. 
and .clinolill filHtn bul IDay be uwd Cot 
ulht!r malt!ria" I"eb I' fiiJrou. Ila .. 1.t 
inaar1ina lull"bl. Pfotam.lcn inlO Ihl 
counling rulel. The melhod dOft nol 
dlfferenu .. le ~Iwccn a,bnIU" tremolil .. 
IInlhuphyllill. IJId acUnolil1 .nd uth .. flban. 
AlbellOl, trwmolile •• albophylllte •• nd 
actinolililiben I ... thUi ca. o.u Ul'll 

di;omlOler will nal be delected td'lhil m.lhod. 
Inlerferenc:aa: Any alher .lIbom. fiber IDAr 

Inl.rfere linea aU puUcla meetina the 
counlins crilaria an COU4Ied. ChMJa·lika 
particle I m.y .ppear fibnllU. High lev.l. o( 
nonfibroul dual partid .. IIIay obacww fiban 
in th. n.ld or vlcw and raiN the delacUon 
hnuL 

Rc .. genll 

1. AcetuM. 
%. TriAcelin Wycarol tn"cellll.}. ",uaecl 

&radl• 
Specillli PreCIIuUaaa 

AceloM i8 UI .xtremely fIam.mabl. Uquid 
and precautJoaa mlUl be tabA ao& to lpite It. 
HealiAa or ac:at0lM mUlt be dona ill a 
venlU"ted Iaboralory fume hood uaina a 
fWmeleaa. aperk-&' beellCMll'Cl. 

Equiptnanl 

1. CaUedion clavklc ~IIWII CUMCIa wlda 
~1DtIl uWCWoa oowI wlda c:.UulOM aW 
flltet. IU la 1..1 ... pore "" &Ad backup p!Id. 

No&&.-AMlyu ntphMlllativ. ftllen fOl 
fiber IM~ ba:Cont laM ud dlac.ud tba 
fill.,. 101 if awn lIwa I feben/1OG a.Ida aN 
fouad. 

%. Penonall&lllPllnl pump. lIMier thu 01 
eqwla Il.5 L/aaia..wiUa flnib1e cnaned"'l 
1\Ihina-

3. MIcroKDpe. pbue ooatrua. with ...... 
DC' blue fell .... to lOX 0)'apMaa. &Del 40 to 4SX 
pba .. objective ltotallDqDillcadoa ca 4OQX): 
numeriClilapanww-G.16 to D.7$. 

" Slide .. ala ... ~ pre-do8Dad 
%.5Xi'Smm. ' 

$. Caver ,Upo. UX%$ a:w. aa.. 1 ~ UAIaa 
oaharwill .pacified by miaaacope 
IIlIlAW"Cluter. 

a. Knill. -1 awpcal ateel. aned blade. 
7.TwHUf'L 
a. flaK. Culh-typa. luulated aac:k. 150 to 

SOO mL (witb ainale-holad nabber ltoppet' and 
ellJOw-joinled II ... hlbin&.111 to ZZ em Ioftal. 

a. HOlpl"lI. I~-rr... ltiniac IyJM; 
b.litina IIWUJ.; 01 IaInaroct I.cdnp and 
m.lIMlic I titTer. 

10. Syrluae. hypodanDic:. with ZZ ........ 
neediL 

11. Ce8Ucu1e. W.ItaQ.Back.en type with 100 
IUD dIUIIII .. dtcular ftald II tba apeclmal 
plane (an. -G.OO116 _,. (Typa C-ZZJ. 

Noaa-Th ..... Ucula Ia Cl&AIaaHDada ror 
euch microac.ope. 

1 %. 11Sf./SPt. ph ... contruC Int "Ide. 
MltrkU. 

13. Ttdncope.. ocWar pb&ae-riDc caal4rina-
14. SIIIIII ~ (Q.Ql _ dlviaioN.}. 

Samplina 

1. Calibcate •• da panoAJd...-pUna pump 
with a ntprueAlaUwa aacp10t In liD&. 

1. F •• 1I1n Ih ••• mlliar 10 Ihl wllrkori 1& i"pci 
41 cloM ... po .. ilJl. 10 tho woaito,·. moulh. 
ReDlo ... Ih. lOP cu\'cr (rum lh ... cd ue Ih .. 
ca w I nlc:aaian lopcn f.cel IInl! uriCJll '"ea 
down. WC"IIP Ihl JOIn I belWICD Ihl nleQder 
and Ih. manilor', body wilh ahrink lope 10 
pre\'c:nl air leu .... 

3. Sub mil "lleullwo bl.nu (or 1~ or Ihll 
lalilll ... mple .. whichever i. areiller) ror ellch 
III or IlIGIpln. RelnO\·. Ihl ClIP' rtllnl Ih. 
filld bli,nk caiMII" lind Ilore the c..PI "nd 
c..aaell.1 In " dl.n "relll Iha. or be .. ) dutins 
lb .... mplina period. ReplilCA 1M capa in lbe. 
CM&6CIIIII whltn ... mPIina i8 complc:ted. 

t. Saamplc al o.s L/Illia or arc-Ier. Du not 
axOlc'd 1 /IIIlolal dUIIIa.dina UQ the fillet. 
AdjlUllUllplina now nal •• Q lL/min}. alld 
time 10 pMluce " fiber den"I~·. E Ifillc!ra/ 
mm'}. 01 tOO 10 tJOU r.ben./m'IUS '': 1 ... 10 
S" 101 "INn per %!i·mm fillc:r ,_ilb Iffl.'Ctive 
col~iCIII .rea (Ao 3~ nuntll ror uplimURI 
akUllina precitian (I" IllOp 21 btolowJ. 
c..Jcu"'I. lha minimum NmpUlllllm •• 
1_ (minlal lha acciotllevol (ona.hlll1l or 
the Clllftal lll&OCWd). L If/cc) alth. libtoua 
... lOIOl be"'. IImpled: 

(Ac)l£) '------
IQ}(L)1CJ· 

6. IWcaaVI 1M Geld aaoaJlOI at tba and al 
IIUIIPUaa. r.placa aha pw.Uc lop cay" 11M 
amalI tacl cape. and lIora tba monilor. 

&. Sblp the Mlllpl .. IA a ri&id CGDtaiaer 
with auma.al PIlckina 1IUItcria1 to pm ... 1 
Jc*Iiac 01 ciaIa.qa. NOTE: Do aac \1M 

poIyalJI'CDI (QUI '" tba Ihlppina CGDtalrw 
becallM 0( .ladtCMlllllic (on:a which a:ay 
C&IIM flb« w.. rroa the aampIet fijI", 

S-ple~ 

No&a-Tba oIIjec:l1a to product NlIlpla 
with a .-th laan-traiAr) ba~ in a 
madllIIII wida a .&.cdv. Iodu. aq&&ailo or 
I ... lb.ia 1.411. ,... method belaw coUapea 
the filta' (01 .uitr rClCUliIll lAd prodaaca 
p.I'II\UIeGt IDOW\II which an l&It:fu.l (or 
quality coacrol aad lntcrl.llllotatwy 
COGlIWU"-- O\ber -t1Ga lecbNqun 
-lina the abovl aitan. lDAy alia be uaed. 
..... the nonperm_.u filld IDOWUIna 
l.cdWqua ued in • A CAM Z38. 

7. EA.I4Il'IIhIIII the alall didea aDd cover 
dip' an rr... ol d .... ClOd fiban. 

L ~ 40 to eo .. 01 ec:e'- Inlo • Culh­
type &u.. ~ppertba flaM with • aiql .. 
hoM Nbbar .topper tbroutiI whica • a1aae 
lYLe .Jttand. I to kill "'to the flaM. 11M 
pottioa ol 1M a1a .. lube thel IlLite 1M 10p.JI 
aha ltoP5*' II to 1Oc:m)1e beal downwani la 
UI elbow thIIIl mU.ta tID alllie ol2lO to 3Q 
dqr.a widl t.ba bcrizoaIa1. 

a. PI.I.u t.ba nuk ia a lLirrina bacpl.1a or 
wnap ia • bulina .... tla. Heal 1M _tone 
ar-dwUly 10 III bot"" tempenalun lea. We). 

c...v. :nw aa,- vapor mUll be 
pacn.lcd '" a VlIltJated rum. boad away 
'lOCIl aU IIf*I n.- aod apuk I04Iron. 
AlLlma .. b."iql1llthocJa Claa be UMd. 
ptD\'1dinc 110 op.n n.a.. QI' I~I .,. 
pn:MGl. 

7-1048 
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10. Mcunll!ilhrf Ih" whole: ,aml'le nt!e:r nt 

.. wrd~ 0;111 fr<lm thC' ... mplf! 1iI1C'f on • dun 
~I ..... Iule. 

II. Cui wedin ur c ... 2.1 pt,rernll,r Ih. 1iI1C'f 
re .. wilh ... .un-ed·bl ... le .I~I ""Kic~" knifO! 

U.;0'4 rucki"l moliun hI pre\e"llellri" •. 
b IO: .. cc the filler or ",e"'lc. dldl ./ide up. 

on Ih •• Iide. SI .. lie elr.Cllieily will u.""lIy 
"f'C'P the IiIler on Ihe Ihde unlil it i. ellllrl!d. 

c. Hold the 11.1. ,lid" .upportinl Ihe filler 
ItPP"lIlim .. lrl! 110 Z an rrom lhe III .. lube 
purt whrrw lhe "cc:lone \ ... par I. HC"""pina 
rn,m Iho hell led n ... k. Th •• celfln' \ .• pot 
,Irr"m ,huuJd aU'e I coooen"lioQ 'pelt on 
Ihe 1111 ... Jlde a . Z lu 1 r.m in dlllmeillr. Move 
th. 11111 ... Iid. &enlly in Ihe vapor .Irellm. The 
filler .nould de., in 2 10 5 lee. Ir Ihe nller 
curt .. d i.lort&. or il olherwile rendtnd 
unuuble. lhe vapor .lTelm II prulMbly ndl 
Itrvt\l enoup. Pwriodiallr w'pe Ih. oddel 
petrt wilh lillue 10 prennlliq"'d lcelonl 
dnppinR unlo Ih. nIllr. 

eL Ulin. tINt hypodermic I~ wllh • zz· 
IUIIIII needle. place 1 10 Z drop. or trilcelin 
Oft Ih. filler. Ccndy Inwor II cleolln U-mm 
ICI""'" CIJ\ er .lip down onlo Ihe filler III • 
• lillhl Inlli. 10 Rduce lhe pollibilily of 
rorminl bubbl'" U too IMny bubbll!l rann or 
lhe .mounl 0\ tri.cetln in.unaufficient. Ih. 
cover Ilip IMY b.c:ome dclac:lM:d witbin II rtlw 
hou .... 

e. Clue the edaa or the cover .lip to Ih. 
11." IUd. uai.,. I J.c:qUIl1' or nlil poliah. 

Nuee.-lr dellinl I. Ilow. the aJide 
preperwlioa 1M)' be he.ted on • hot pial' 

l " , ~uri ICII lemperalure 5O'C) ror t5 min to 
\ lien dllrin .. Counlins m.y proceed 

....... _ ---I.lely .rl .. durin, and mountinc II ... 
amlplelr.d. 

c..libralioa lind QUillily Cuntrul 
1 t. Calibratloa or the Wallon-BecUtI 

gntliaJe. The dilmeter. c4 (mm). ur lhe 
cireut.r cnuntlnl .rel .nd Ihe ditc: diamlder 
muat be apecilied when ordenns the ~ 
.... UcYl •• 

.. lnactt Iny lV.i1.bl. I"'llc:ule Into lhe 
eyepieQ! and rucu. 10 Ihllt Ih. lV..ticule IiIlCll 

.re .hl.lrp .. nd dear. 
b. Sellh. IIpproprial. inlerpupillary 

dial .. nce and. ir .pplicehle. reMt the 
binoaall.lr heed '''iuatment 10 th.t lho 
matp1ificelion remain. canallint. 

c. 1/\.111111 thc 40 10 4S X ph ... objcc:ti" •• 
d. Pl...ce • lillie micromeler on Ihl 

miaoKopc objecl Ile~ .nd roc:ua lhe 
lIIiautc:Opc on lhe avadUilcd linn. 

• . Me .. urw lha m.tp1ificd llrid I'nalh. ... 
(uraJ. uai"" the It ... micrometer. 

r. Rmnoy. Ihe I"'licule rrom the 
mic:roecopc .nd raf! .. ure ila acl",,1 srid 
\cnl'b. L.lmmJ. Thi. an bell be 
Iccompliahed by uai", • atlljle lilled with 
vcmien. 

.. c..lculille lhe cirel. di .. meilif. d. (mra). 
rOf' the Wallon·Beckelll"'licuWr: 

l.xD 
d.--­

L. 

E.nmple: If 1. or toe um. 1. - 2.93 mm "nd 
0- 100 um. Ihen d. • 2.11 min. 

h. Chcl the field d iamelC'f. D(.:Ia:l!pc .. hll! 
mnse IOU mm:2 mml wilh •• Iate 
mic:romelrr upeln rr.c&lipt or 'he l"lticulf' rrom 
Ihe m.nur.,cturrr. Dele""lnr field area'mm'\. 

12. Mit:rOaCnP'l .diu.:m~nl .. fulluw :h" 
RIJInur .. !:lurer'a in.lruCliona lind "leo Iho 
folln"'inl: 

•. Acliult the lij:hl snurce rur C\'en 
ilIuminAlian lIem ... thOl fi"ld ur \'lew et the 
con ... ~nler in.. ... 

Nale.-Kahler iIIumln.llan il pt"re~ 
whent lV.il,ble. . 

b. FOCUI on the pllrti,,-wlltl II1IIt.Iri"llo be 
elUlmined. 

c. MIlke lure Ih;,1 Ih. field iN II io rucua. 
unlerad on the tample. .nd open oaly 
mcKIah 10 rully iIIumin .. le lhe neld or vicw. 

d. UN 'he telt!lcopc ",.uhl' aupplit>d .JY the 
m.nur.cturer 10 enallrw Ih.t th. phuw rinp 
( .. nnular di.phrll&m Ind ph ..... hiflln. 
elemental'''' concentric. 

13. 0Ieclt the ph ... ·.hin dIIlrc:UINI IIl11it ur 
the miCl'OlCOpe periodicall),. 

.. RelRUvl lhe HSE/NPL phllM<Onl1'll11 
tnt alide rrom III .hippina cont.iner .nd 
cenler It uad.r Ihe ph ... ob!edive • 

b. BrinS Ih. black. of poDved linn inlO 
rOC1al. 

NoeL-Th. tlide WII.i.11 or "'''CR 11111 at 
POOVeI (c;a. 20 lroovel lo .. cb bloclr.) i" 
dCtc:endina order or vi.ibillly rfOal MI. I tu 7. 
The requiremenll rorcountinl .... IMllh. 
miCl'DlCOpe opa!c:a mUll rnolve lite croovcd 
linn In lit J compl.t,ly, .lthaqh they lDoly 
'pp"r tomnwhat r.int..nd lhat the If'DOVed 
linea In lea. e 10 7 mual be Inviaibla. Sel. 4 
.nd S mu.1 be .1 1 .. 11 partililly ,.iailil. bill 
""Y V&ty alilhlly In vi.ibillty between 
miaolcopea. A microacope which r.ila to 
meel Ihese requirementa he. either 100 low or 
100 hiJJb • I'IIOlullon to be UMd ror uWtCM. 
trerDOlilL InlhopbyWIe. .nd actinollt. 
counlin .. 

c. U the Iml •• quality detenoratn. dun 
the mlaoecalM oplica .nd. If lINt pmblf'ln 
peniala. conauJt th. microecolM 
lftI.II1urlicturwr. 

14. Quality conlrol of fit .. r Cd"n'" 
• . Prcpua .nd count field bhlnt..a alona 

wilh the field tampl ... Rllport the cuunta 00 
•• ch bl.nk.. Calcul.l. the raella or lhe r .. 1d 
blank ~nt •• nd aublrwct thia Villu. rfOal 
each llnaple count berore n:poctina Ih. 
n:.ult .. 

Not. L-Th.ldftnlity 0; the blank fihen 
thould be unknown 10 the counter ualil .U 
counl. hllw been compl.ted. 

No6e z-l( • field blink yielde nber couat. 
...... Ier !hIIn 7 fibcn/loo ficld .. report 
poaaibl. contanain.tion of the _plos. 

b. Pwrfoma blind recount. by the .. _ 
counler oa 10 percenl or mien couated 
'alioJ .. rwl.beled by I pc~ olher than lhe 
r.oval .,..,. 

U. U .. th. rolJowina Int Ie> del __ ft. 
whelher. pair of counll on the 11.- IIltet' 
.'-'Id b. ..;.a.d becaUM or poae1bI. b1aa. 
Thi' 11.lillic 1I.lim .. ln lha countlnt 
1'C'pe1l1.hilily .llhe gs~ COC\IId.oca level 

REFERENCE FILE 

Di~rd the umpl. If Ih. difTerence brtwcen 
II>. lwa cuunl. ur.ccd. %.17 (F) ... where 
, - nllra:rt IIr the 1"'0 fit..r counl. end 
S. ~ n:Llh\l IllInd"rd oJevi"lion. ",hieh .hCMIld 
1M! dc·~i\'r.oJ by eIIc:" ll.lllar.t .. ,.,. b.tc:d un 
hi.!c'ric:.1 in·hl'lIH cioll". 

NnM.~r • pAir ftr counla ia rrjl!cllld II • 
r"uh ftr thi. I"t. rr.cotrnt Ih. rem.inin" 
umplel In Ih. scI .nd Iral the new ~nll 
.. ",iNllh. lint counl .. OilaM .11 rr.jIlr.lC!d 
p .. lrr.d counl .. 

16. F./lI'1IU cach CMrW ,,"Oun!tr In • lnlini.,. 
cuww Ibal Wlftpar .. prrlannlllKA 01 
count".. on • v.riety of IImpl .. uainl thla 
pnx:'Idurw. 

Noc..-To ./\.Iure IOOd reproduciblllty •• U 
1.Lc>ralnnc. ena.aed In IIbC'Itoe. I ... mulilc. 
Inll\uphyllile. lind actinolil. COWitins .re 
required 10 particip.te In the ProrlCic:ncy 
AnalyliClIl Tellinl (PAn Protr ... and.hwLI 
roulln.ly participale with other .. be.!oe. 
Irwmolilc, .nthophyllite •• nd .ctinoU:. fiber 
COUIlI,", I.baratari .. In the •• da.n .. or neld 
IImpl .. to compare performance of CQIIfttcra. 

Mftllau~t 

t7.Pl.CII the tilde QQ the mechanlcal.tll" 
or lhe calibrated mlaoac:ope with the cent..,. 
01 the filt., under Ih. objectlv. lena. F_ 
th. raicmacnpe INI the pl.ne or the filter. 

llL Rr.xul.riy chcdc pheM-ri118 .Uanment 
an.J !Cohl.f illumination. 

t8. The roUowil\l .,. the COWItl ... ruJr.c 
•• Count only nbcrw ionaCt' than 5 wa. 

Me .. ,,", Ihllcnath o{ Clll"Veci nberw .Ione the 
cane. 

b. Couat onl, fibera with .lcactb-to-wldth 
Nlio equal to or puler thaft J:L 

c. Fur liberw that CJ'OII the boundary or the 
IfWlialie field. do the raUowil1l= 

1. Count III)' fiber Ioaaer daaa 5 IUD t.bat 
1i4te "Iirel, within the II"Itlcu1. an&. 

1. CouIlt .. ~ [jber .ny fiber with only one 
end l)'ina withIn Ibc gntlicule an&. 

3. Do noC count any fiber thel C2'OIIII the 
1fW11eu1e bavndafJ lIIOI9 than GnCII. 

.. Re~t and do noC count all athar liber&. 
cL c-a( bundIet ol fiberw II _ fiber 

unlaa ladividuaJ nbers can be ldentilled by 
~ bath enda or. nber. 

c. Count -ah vatlQlIe n.llIa to yield 100 
nbera. Count • lllialmulll or 20 field .. Stop .t 
100 flelda ,..lrdJ ... or fiber c:ouat. 

2Q. Stat1 colllltina lroca one -' 01 abe ruw 
.nd JH'OVIIN llofIc • radial U- .. the of"" 
and. .oUt eilher up or dawn oa U. liIter. and 
contlnucla the rncrM dlrecllOft. Seiad fklde 
randatal, bJ IooIUnt •• IY from t~ l')'epMce 
bncny wbile advaadnc tha 1MC"-a1c.1 .t .... 
Whom .n •• .-ral. CIOVCrI c:a. '4 or ___ 
or the neld of view. rcjcct the neld .nd .. Ieet 
.noth.cr. Do not ~ rejected n.u. Ia the 
number oIloLl1 fieldl COI.IIIIed. 

NcM-Wben CDUQtUac • field. CIOIIln_1y 
ICIUl I ...... oIloc:al p&a.- bJ .... tJae 
nM roa&l knob to cletec:t wry fiDe !ban 
... hJd! ha"" ~ _bedded I. tIM fil • • 
The 1G\IlJ-dia_let flbcn wlU be ftfY r.1nt 
but .... _ lmpor1aat CIOI1trtbuUcM to .. loCal 
COOItIt. 

.. 
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31 :3116.10 

la~U" .. pa_,.. wbldlec:r.". the Nlme 
rpoae m.y .1.0 t.c uaed.. 
vi. loaina In pl.OI. 
.iL Bruthe DOnII&lly. 

Raitlbo",~ 

Wh ... the .wlliahl .InkH raiadtopeln the 
.It. chel .ct I1U • priea .ad fona • rainbow. 
11M rainbow 18 a dlrialoa or wbillU,hllnto 
IMny bMlltilul colan. TheM ta.ka the ah.p. 
of aloae I'OUIIod arch. wida III path hip 
.bov .. and II. two .cIa .pparanll" boyond 
lhe borUoa. n..r. k acx:ordlna 10 Iepnd. a 
bol11Ac pol or IOId al_ eNi ~I. look. 
bul DO 00 • ..,., ft.adIlL WMn a lII.a loob 
fot _Ih!q lMyood reach. hi' frlenda .. " 
be I. looklnt fot che pol of IOld al the and of 
Ibe rainbow. 

&. Badt &eelaub/ed allaU wMr tba 
JeSpU'alot fot .t lI.ac 10 aWIUI .. bafon 
'l&rdnt tba ftl &eeL 

I. Upoa enleriq ~ tnl chuabar. the t .. t 
..wjed MaJl ba pwa a .1Ddl by 5 Inch plKII 
or pal*' aow.I 01 otIMr porova .bMrbat 
-"'lIe pi, matarial. folded Ia hall and -uecl 
wida du.-qu.ut ... ol OM cc ol pww L\A. 
The .... eubteet ahal1 bua che wat towel 011 
lbe book .t tba lap ol tba clwabar. 

1. AlIo. two IDiDutea lor the 1M taat . 
coaontn"- lID ba reached bafon ,tutlni 
tbe tlt-... I awd .... N, woaId ba ID 
.ppnlPdale lime to &aJk willi the .... ,ubJec;r. 
10 .xp1atal tba ftt &eeL the IlDpcKUDCI ol 
c:DOpII1Itioo. tba JIUIl)OII (01 tba bud 
u..a.... 01 to cMwwwn .. _ of 1M .... 

Eadt aardM daaibad tal ... abowe • 
U ba par{or..t fot at laut 11M aiData. 

L II at .., u.. cfuriaC tba ..... tba lIIIIitd 
delac:ta tIM baaaa.e-lib odor or lAA. 1M laC 
11M laiIed. n..lGbtect aIWl quiddy aU froa 
tIM .... dlaabar lAd _n lbe 1_ a,.. lID 
aY06d oUec:taI)' r.1!pe. 

10. II ....... I. f.u.ct. tba eubject aIaaU 
ral\ll1l to tba ..&actloa .-aDd I'IIIIOft !be 
rnpIralot. repeal die odOI..-tlvlty ..... 
.. led aad put 011 aaotbar .... plralot. ret1lnl to 
1M a.t c:baaabw. aDd .. ala baJia the 
pnx:ecive cI.tc:rtbed Ia ... c(4) Ihrouab c(1) 
.baft. Tba pr"OCIIII oontlal_ ""til. 
rnplnlot thai 8ta _U baa baea found. 
ShoWd che odor aeaallivtty teat be f.lled. tbe 
."bject thaU w.1I .boul 5 1IIIn1l1 .. befotl 
~ Odot MUiU"lIy will uaually ha". 
retwnad by thU U_ 

11. lIap.rICIII ClDDQI pa .. the 81 tat 
dacribed .bow waartna a b.lI·meR 
resplntor froaI the .".Ilabl, aelacUoo, fuU 
f.OIIpIac:a modal. 111",1 be lINd. 

u. WIMa a rnplntOf' II found Ib., pa_ 
Ih. leet. the IUbfed brew the facne.1 and 
tUM • breada balotl a.lllnt tbe thamber. 
Tbi8i8 to • ...,.. thai th. rwaeoa the I ... 
..abject I. DOt -wuc Ibe lAA I. lhe .,ad "t 
01 tha reqrirator fac.pl_ aeaJ and ~ 
'oUadcxy C.U ..... 

n. Wbea th. ... llUbJect I •• ves tbe 
cbambw. tba IUbject aha1I racDCJY' the 
.. rur.ted towel and rwlW1l II 10 thor penoa 
coaduct1n& the InC. To keep th. .ra. from 
becoaUnt contaminaled. thor UMd 1ow.1. 

be k."c Ia ..... f ... alina b'110 Ibera I. 
• lplJ\cant lAA c.onoentrwUon bulldvp Ia 
Int cb&alber dwinc .ubaequanl ta.t&. 

14. AII ... l two facaplec>H ahaI1 be 
..Jec:t.ed fot the lAA In« P"ltocol Tba Int 

IUblecl ,h.U be lI"m tha oppoC1unlty 10 _U 

Ihem Cor ona week to chooae the one which 18 
_ comfort.ble la.wear. 

IS .. PwAoa. who have IUCCeMfully paNed 
Ihi8 nll .. 1 with • h.lf-ma.k rnplr.lot .... y 
ba .. ,llIIed the UN 01 the IHI .... plralot Ia 
atDIOlpllerwe wllb up 10 10 "- 11M PSI. ol 
.Irborn ••• bnloe. III atmoepbwa ~I" 
lhaa 10 ItIDH, .nd IH' Ilwlsoo IlInft the PEL 
(up 10 100 PPIlla, tbc .ubjact IIN.I( pau tIM 
IAA Int ualnl a fuU f.OIlMlaU".. ~ 
ruplr.tor. (Tbe COGCeIltnliCIII 01 !be 1M 
lru.ide the Inl ch.mbar an&al be Inc:rMMd by 
Ian UmH for QLFT olche fuU f.OIpC_) 

II. The In( th.u aot ba CQQduaed If th«w 
I •• n)' bait IIVwth IMI-a !be IIrJa and the 
f.cepi_ Mallna ."".ea. 

17. II hair IIVwlb 01 .pparalllllarl .... Mill 
a .. tlll.clot)' III. daen tbq allaU be allarad 01 
ramovecllO ., 10 eUmlDa .. lalarfaraace lAd 
allow. lltialactory 111.11. lIaw.c:tcxy fit " 
.IW not altalned. 1M .... IlUbject IDUlI l1li • 

poIitlva-pnuura rnpiratot I4Ida .. po...d 
.ir-purilyIna rnpIraton. IlUppUed .Ir 
rnpiralor. or .. U-eoatalDecl bnath.lDc 
• ppanlaa. . 

,I. lIa &eet IUbject uhlbiI. dimcuJly III 
bruthiac durina the ........... be allaU be 
refarrwd to • phylldaa lraJDed Ia rnplntor 
cia...... ot JIUlr-.u7I11ed!c:iM to cialann1Da 
wlMtbar the leal IUbject CIA .., a 
rapitalOr whUe p.rfGr1lUrII her ot bI.a dud.& 

111. QuaUtalin D''''dac ahaJ1 ba repeated 
at 1ae.11¥UJ abr. .aatb.&. 

2IJ. III acIdltloa. bec:._ tba ...uq at 1M 
raaplnlot ma, ba aJractecl. qualitative ftl 
te.t.Ina allaU ba rapeac.d I-e cH.,.a, __ 
tba...,lUbjec:thuc . 

(I) WelPt c:banaa ol. pouda or IDIIn, 
(%1 Slpli&ut fadallC*riQa III tba .,... 01 

the r.c.pIecI.w. .' 
(31 Slcnifk&at dealal c:ba..- La.: lDultIp&a 

ntnc:lJoaa wI~1 ~ ... aoqWMa 
daaharwa. 

(4)llac:CIIIeCNcIJn ... COIIDetic --..Y. 01 
(5) Ally olber caod',,- tlaal .. r latari .. 

Mda f~ aMI"", 
0. JlacardItaeplac 
A IIUIDIIMI7 ol.U &eel r.a1 .. ahaJ1 be 

1lWata1Ded Ia MCIa office Cor I ,..,... n.. 
IU.IIUDoIIY aha U lac1udc 

(1) HIlDa 0( Int IUbject. 
(21 o.ta ol ... """ 
(3) ~_ or tbc tn. cooductor. 

. (411lnpU"aton Mlec:t.ed (Iodlceta 
-wlClurw. IIlOdeL a1u aDd 'WOVal 
numbat}. 

(51 TaUna apaL. 

D. Sacdwia SoluUoa A.-oaoI Pro4ocoI 
A. R .. plnlOr ~Iacdoa.. 
itnpU'alon thaU ba eaJac:t.d .. daecribad 

Ia eecUoa IB (raplrator ..&ec:tionl abaft. 
ex.cepC thai Mda rHp!ntor "'-11 be eqotpped 
witJa. parUaalal. ,lIl.,. 

a. T .... nr.boW ~ 
1. AlA aacJo.ure .*1 bMd aod ahou1den 

abal1 be lINd fot tbrnboId ecr-'Dt (10 
datftmIna If the IadIvtduai cu taata 
MCCharlnllDd fOC" fil IH_ n.. eadoaara 
IhaU be .pprodm.laly 12 IDcbeIIIl diuMt .. 
bl14 ~ taU wlda .1 _It tIM froat a.. 
10 .Ilow 1m _ • .-1 or the heed wbeG • 
rHplAlot 18 worn. 

1. The IMI .oclueure "'-1111.a". a thne­
q\&&lt., Inch boll In froAt 01 ... t.et aubject •• 

REFERENCE ALE 

110M lind llluulh are. 10 .ccoounodalt the 
aebuliler naal •• 

1. The enUre IaWeNna and Inlllll 
procedlU"l aha1l be explained to the 1111 
IUbject prior to cClllchacUna 11M ICNtrUnt lesL 

4. Durilllthe Ihraahold lCNtaina I"L the 
Inl IUbJad ehaU don the 1111 andOlUN and 
bra.lh. wida opea IIIOUlb with 1008'II 
ulended. 

&. U.lq a DaVUbi .. Mod.l40 InIuilallon 
Medlc:aUoa ~bu1b.ar or equl"alaal. the IHI 
c.ondlM:lor .belI .pray the thrHbold check 
IOlutlon lalo the ,adoelU"l. Thi. QlbuJlzar 
IiaaU ba duriy IIlIrbd 10 dillinpi.b II from 
lbe fil Inl IOluUon aebulu..r. 

I. n.. thrnhold check lOIulJon conal.ta of 
o..a &ra.IIII orlOdJlIIII .. c.charin. USP In 
w ...... II CIa ba prepared by pullin, , cc of 
the tnt lOlutioa (_ C 7 below) In 100 cc or 
•• Ier. 

1. To pruducr the Uf'OIOL tba aebullzer 
bGlb I. rV1ll1y ·equacucllO thelll coIlapMI 
CIOIDpI.talr. tbaa I. raJaaMCI and allowed to 
fuUyupaad. 

I. Tea ~ af!be Debullur bulb ..... 
repuled rapidly aod tbaa the ... llIIbject Ie 
ukad wbetbar the aaa:harta e.a ba 1 •• leeL 

L II 1M ftrtt NIpCICI8Ii8 Mlatln. lea IlION 
~ 01 !be aebulisar bulb ..... rape.lecl 
raP'd!y aDd the Int -I-d I. ...... liked 
wtaetber tbe MCCbarlaI CUI ba tutad. 

1.Q. II the IICIOGd raepoaaa I.aeptln t_ 
DOn aquaaM .... repaetad reP'd!y &ad tba 
taat IUbtact Ie ... Ia ubd wbatber the 
UCICbarIa e.a ba tutecl. 

11. The '-' c:aaductar wW lab IIOC. 01 !be 
........ 01 aq_ nquhi 10 aUdt.1ute ......... 

1:.11 dae IllCCb.arillIa .......... an. 30 
eq-.-. (s.., 10~ tba MOdwria It .... 
GIQftOC ba perfGtWlld oa tIM .... abfaot. 

11. II. LIlt. r.poaae I. el&dtecl. tba .... 
a.btact "'-11 ba uUd to taM DIM oldie 
tuce Cor ral ___ lII!be 81 tNt. 

14. Correct ... 01 !be ........... tbal 
~I";' cc of HquW II lINd.t. u.. 
la the ncbuUar body. 

tL n.. ~ -..u ba liotauPJi rt.ad 
La wal.,. ahakaa ..,. and raAIad .1 &aaac 
I'ftry fow boora. 

c.Puc..c.. 
1. Tba --1IUbIed aIaa1l doo .. edfUIC tIaa 

raplRtor .Idao.t the ..... 1.04 "- ID1 
,.-. 

z. Tba III .... _ tile ..... aadoav. 
cA.crtbed Ia DB abaft. 

I. !ad. wac tub\ed Mall ...,.tba 
raaplrator lor al .. , 10 aWau.taa ...... 
aIaItioc !be DI IaIt. 

4. Tba .... Nbfed aMJI doo .. eeL _ 
wiUIe -riDe·the rapUator ....... III 
~ IB .tao... l1a1a ....... tor Ibal1 ba 
propert, adjulWd aDd l¥ipped -w. • 
pcl:tk:Wata 81 ..... 

&. The .... 1IUbtect -f DDt .... 6riak 
(except p&aiIa w.1ar\. ... c::baw.-Ior U 
__ ... baIon dw ..... 

.. A MCIOnd DaVtlblal WocW • Wa.a1atto. 
Mad!calioll HebuI.b. 18 ..ct 10 IIC*f tba at 
.... IOlUIiOll lalo 1M • =/or __ nu. 
~ a&alI be cIeouiJ ....ud .. 
dIadaplala It "- tba acnas&ac tee.auuo. 
aeb.11ur. 

(ha. 1121.1&. A~p I ... q .. 
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-. ' . - . . ~ ~ ... __ .. _., ...... .....,. tv." w' """...,,,,,n...,,..:. 

7. The fille.1 eolullon i.e PRp&Rd by. 
.ddinC &J &rem. oC lodiwn ...ah .. nn 10 100 
IX oC wetTll walar. 

&. AI. beCON. th. 1.11 lub,4ICi ah.1I t»t.alhe 
with moulh open and IGnIYe cxlanct.d. 

8. The nabWiut il iRNt1ed inlo!.he buLe ia 
the Ironl oC Ih. cado.1IIW Ind Ihe iii 1 •• 1 
tolullon i. Iprayed inlo the ladOl4lre lUiDI/ 
Ih. Maw lac.luuqYe .. C", II .. 1.11. \JIreahold 
ICt'ICIW\I .nd !.he ...... aumber oC aq_ 
required 10 alicil • I.IIa reapoDN ia Ih. 
ec:re.ninl. (Sec sa Ihtouth 810 .bove.) 

10. AllM .. D«ad0ll G the .. roeaI reed the 
roUowina inalNC:liona. 10 \he 1 .. 1 .ubjad. n. 
1 .. 1 aubjcd IhaU pedotlll the uua.a ror 
OM mi.aw~ aada. 

L Breathe nomaJl,. 
iL an.the deeply. Be c:eNia brMlII. aN 

dcqJ lad rquJar. 
iii. Tut1I h .. d .11 the w." .lOm _ dele 10 

Iha ull\«. Be canlin _vamml " c:oGIpLeI .. 
InlwAl. 011 .ada .uM. Do DO( bwap dta 
reaptnlOt .... ilUll the .hoWden. 

iv. Nod head.up-and-down. Be certaiA 
_ cnoliona .nt complcl •• Inh.Le whoa boe.d lila 

the rl&lJ up poailioa (wbaa Iooldac IOwanlthe 
cailiqJ. Do not blllilp !.he rnplraaor OD Ibe 
cheaL 

Y. TaJkin8- T.lk.1oud and 1IIowl, r", 
MvenLi minute .. 11M Coliawina parappla .. 
CoIIu.d the Rainbow Pa ...... R.Hdina " wW 
mul, ia • wida ra .... 01 '-':ia.I __ " 
and thu be II6Irui 10 .. lIlr, Ihia raquimIMGC. 
AhctQ.ltiv. puu ... which la'Ya the ..... 
pwpoM m'r .leo be UMd. 

vi. Joaina ia pI.aQa. 
vii. Bra.the DOlIDIIlly. 

IWinbo",~ 

Whea Iba .-lithl .1rikM raiAdrupa ID ~ 
air. the)' .a Uk. I priam .nd rona • rambow. 
11M rainbow ia • diviaiocl 01 whil' Ushl ialO 
IDU)' bNuliful colorI. n- tab the Mepl 
01 • Ioaa round arch. wllh III p.1Ia hiP 
.laov ... ad 1111_ aoda .ppuaa\ly beyond 
the hori.aon. Tberw is. acaxd.iAa 10 Iepad. • 
boiUna pol or aold .1 oaa and. Paopla look. 
bul DO oae av. rLnda IL Wbea • awl Ioou 
ror lO_thiAc beroad hie raacb. lata lricada 
.. , be ia IooIUAa ror the pol of aold.I the awl 
01 the rambow. . 

lL AI the bcaiOllina or •• cb D.It"ci .... \be 
.1f'OMI ~DlraliOQ IhaU be replcaUhed 
uaUIc ~aII\be _bet oC aqUMSa .. 
Intl1aUr dHc:rIbad La'a. 

1%. The Ial I4IbJ.cl ahaU Ladicata 10 lhe 
Inl coodKtor II It In, UIU du.rinc \he fll 1 .. 1 
Iba wle olllCclwia .. delacled. 

13. 11 Iba aaccIwria Ia delectlrcl tbe fll 1I 
deemed _1ial.ct0«7 &Ad • ciiU_t 
,..pinlOr ahaU be tried. 

1 .. AI loM.I 1_ rae.p1_ aboiU be 
Mieded br the 1M Iftl S-Ioc;ol The \.al 
• ubjeca ahaU be livea !.he oppottuoil, 10 _II' 
them for OM WHk 10 chooM the one whleb Ia 
IlION CIIIGIIort.b1a 10 wear. 

lS .. SucoeMIuI cocaplatioa of the lee( 
pnKocol tha11 allow It.. ua of It.. Mlr __ 
I .. Ied ntlp&.rator ill coat&alin&l.t 
.~ up to 10 11_ 11M PEL of 
.~oa. III otlMr wordt thIa ptotocol _y be 
uaed 10 .... prolec:Uoa facUIn IIG bipu 
tb.aa &.an.. 

16.. The \.at aha11 DOt be c::oodAdtd if theN 
II eAr belt arowth beiWHQ lbe """ and \be 
rMCepiea Malina .wille.. 

7-IQ-eI 

11, U twIT VOW or appeI'IIl inlareere with 
•• ellat.cIOQ' fit. til_ tII.y ahaU be allered or 
removed 10 II 1o IliWAall Inlenlrenee .1\4 
allow. MILaCaclClry fit. 11. MUIl.Clot)' nlla 
IUU nol .lIained. dta tHl lubjec:I DllUi 1161 • 
poa.liv .. prellure rapiraa .ucla .. po_r.d 
IIll'pwiryinl reapiralon. I4Ipplied air 
""Plt.IOt. '" .. U~,QCII.iped bruthlna 
IpparalIY.. 

lL II. 1 .. 1 aubjacl ahiblll dllftculty in 
bre.thina dun." \be ... " aha or ba ... 11 be 
rerornd 10 a plirlkiaa IniAMiA capV.toi 
diM .... or p"lIoooary ~ 10 de~ 
WMlh.1he lalt eublac:t CUI w ..... 
ntlp&nlor whn. ,.nona&llC Iw Oft biI dwi-. 

18.. QualilalJw flt lieu." aha.U be 1WpMa.d 
.t .... 1 eVlr)' aix tDOnlba. . 

2Q. Ia .dditioa, becaua \be NIliAc 01 the 
reapiralor "'r be aJrecaed. quUtaliw al 
IIIUqIAaJl be NpMa.d iaulMd£elai1 wbe 
tIM 1 .. 1 aubject .... -= 

(1) W&ishl c:baota 0120 pouodI or ...... 
(%) Si&nif1caat rlldaJ ec:.uriac ia Ibe .,... 01 

the r.c:cpilCl ...... 
(3) Sianilic:aat _cal daaape; Le.; .ultiple 

elllraCtioaa withouA protbaia. or KlIlu.lrial 
cImiurn. 

(4) Rec:ana1Ncd..,. Oft ~ 1W'prY. or 
(5)AAy otb« coodlt.laa aa.t _, iatarfae 

with Cac.pieoe ...waa. 
0. R.cordkaeplq. 
A lumm&IJ 01 &II tat rwul~ .uu be 

maiataiDed ID MdI olIIce rar s ,...... 'l"M 
lu.cnawy IhaU ladudc 

(I) N ..... at '"' 1Ub)ed. 
(%) Dala of \aUq. 
(3) N.me oII"I~. 
(4) RapiralOrl .. 1edad (iDdicala 

INUlWacaUIW. aaodeI. .a. &ad &ppnIya.I 
_bar}. 

(.5) T..aJac qat. 
l1L lrri\aQt PIIII¥ Protocal 

It.. Rapiraaor .. iecaioa:-
IleapiralCltl ahall be MIec&ed u d.c::ribed 

III eectioa IS .boy .. UCIepC llaat Mdl 
reapiralor ahaII be equipped wtlla. 
cxxnbLniCiOll of ~ &Ad add-pa 
canri'" 

B.. Fit III .. 
1. The lalt 1Ubj«:l ahall be aUowecIlo -U 

• _u CIOnOeQlratioa of the InilaAl aaaoU ta 
C&Il\iliariaa the eubtect willa the ~ 
odor. 

%. ".. \at IUbIect IhaJl pcopect, &Ioadl. 
rap(ralot MIected .. above, aod ...... II fot 
.1 a. •• t 10 1DiAu\.M bcIon l\attlat the ftt ... 

3. Tba lie, cnnd ..... cw.uu rnWw IIaia 
pcvloc:ol with Iba lee( wbjec:t baCON \.MdaI-
~ The lal 1Ubjec:t ahaU !*f- &be 

COAvealionaJ po.ldw..-... aod .... ttw 
~ nl c:backa (_ AHSl Z&118eO}. 
Flilun 01 "Ibar cback abaJl be ~ 10 
MLec:t lUI aJlanaa~ ,...,..aor • 

i. Bn&It boc.b eada 01 • _dlaUoa uaoke 
lube containiDllWUIk 0X)CIaI0ndL auda .. 
th. MSA put .5MS, or equ.lvaJaQL Altadl. 
Mort IaactJa 01 nabiac to _ eDIt of tIM .aob 
1\6Ik Allacla the odIw eDIt 0I1be --. tube 
10. low ~ air ~ ... til cWl_JIIQ 
Dlil1i1it.n per aWII''''' 

&. Advi .. tIM .... wbJ.cl aa., &be --. 
C&4 be meatiq til Iba ar- MIl lNUw:t tbe 
.ubjec:l1O "-fa the .,.. dc.ed w!We IIa. \.Me 
I. pmlH'lDad.. 

7. 11M ... 1 conchldar ahaU clir.a tbe .th_ 01 mt.1U ..aU &0. Iba 1.0. 

So-:tll 
~i:li iii." 

10wud. It.. C&GeNal ..... oC the 1ft. I4Ibject. 
The penoa condllClinilbe 1 .. 1 ahaU beaia 
wllJa the luN all."1 11 IAcA.a II'OGl the 
Cac.apl_ .nd ",dMU, move 10 .,tlhla CICM 

inch. -vine oIrrM&Ad \be whol. paill\.llat of 
!.he maak. 

L The lui aubject a1aall be inalnlCted 10 do 
the roUowint lIl.tciMS whal. the Rlplraa 18 
IMina dIaIlanaed b, the UDOb. EaQ a-a.. 
&haU be plrlomaad ror _ miaul" 

L BreatIM nonuU,. 
Ii. Btaathe d«cpl,. Be certaia bftathe aN' 

du.paod~al". 
IiL Tut1I buG all the w., rra. OM aida 10 

lha othar. Be ClllUia ~ II CDCIIplala. 
~a. oa .aclIlida. Do DOl blWp \be 
IHpil'aaor ... iuC \be ahouldara. 

Iv. Nod a...d ~ Be ceraala 
IDOIIoae era cocapa.1I aod made IV., 
MCOAd. laMia whea Mad Ia .. \.he fuI1 up 
JIOIillOG (1ookUIa IOwud ClI"~. Do not 
blWp the rapinaw ...-. the c.baaL 

v. Tauw.- Talk aJo.ad and elowl, ror 
.. v ...... .tAI&Ia. n. roUowiq puqrapl. 1I 
called daa IWabow ......... R.ud1aa It will 
....wI ia a wide .... 01 radaJ DCI'W_a.. 
and thua be uaalullO .. daly IhiI reqllireluGl.' 
Allemi&tw,....... wlUcb eaw IIaa __ 
putpOM _~ aleo be ue.d.. 

RDirlbowJ1ruqe 

Wb.a .. eoaliaJat eeru... ra.Indrope .. the 
lAir. tbaJ act lib • priaIII aad Cora • raiAbow. 
The raiDbow II. divWoa 01 whlla lith, 1a14 
-, bautilu! colorI. 'I'beM lake tIM ahape 
oC 'Ioac *'Id erda. wilh Ita pella Iaicb 
.bove. &ad III two awl .pparmd, beyond 
Iba bari&aa. n..c.. lI. acconiIDa 10 Ieteod. • 
bcMUac pot oIpcl.t CICM awl. hopIe look. 
bur. IIG _ nerllDda IL Mea ..... Ioob 
ror IOINthiDc beroad IIIII'MCII. hie frieDda 
.. , be IlIaokiac rar \be pot of ao'd at the md 
of \be raiabow. 

vL Joaiq La PIaca. 
vU. Bnallaa --U,. 
8.. n. Inl wIaiect ahallladlcala 10 daa \at 

cogdW1or II \be Wdlaot eaaob Ie claleCtad.. 11 
IGIOk.e a. de&ec:a.N. the .... ooqd"dor aball 
.1Op \be ..... III lUI cue. IIaa LMtecl 
ra4Jlt'alar a. njeaad &ad IAGC!w ""'tar 
ahaU be ae1ed.eci. 

10. EacIa .... ~j«:l pauiAc the ..ab tNt 
(La.. wtdacN.t cIMaciiaa u.. 1IIOk.a) IIaaU bt. 
liv. , MIIIUlvlty dIeck 01 uoaka rra. IIaa 
..- lube 10 cl&tanUD.lllthe &at IIIbfeca 
reac\.l1O daa ..ok& ,aJlun 10 evoke • 
rapo4M ahaU ¥OIdtiM Ilt Iat. 

11. S&epa Bt. 811, ilia 01 tbiI iii &at pnMoCol 
IAaJI be ~ Ie .Iocadoa wUII.u.u.t 
_tiladoa ","'c! ... Uo pI'nIDt .-.nI 
COAII·Ia-doG oflbataUq.,... br the \eIC ...... 

1.%. AI laue two racapMcM IhaJl I.e 
NLedad by tIM 1M .... prIMOCXIl. Tba tat 
aubjed tIWI be ai_the opportwlUy ta....,. 1M. ____ 10'" 1M _ wbkIa .. 

_~to_. 

1.%.~~"""'br"" 
pruc.ooal _, be lINd ~coqtw.lala.d 
.Inwapb ,.. lIP 10 _ aD. tIM PEL 01 
a"-IOI \ . 

1 .. n. '-t ahaU DOl tit ovvl.ctad iC tt..re 
ia IQ)' bair pwt.b be ..... the aIUa aact .. 
~ -unc aw1ac1 

(Sec. 112&..51. ~P .ucb CJ 



31 :3116.12 

I." , ~ 11 hoUr I1'Owth or .. pperel inlerfere wilh 
\ I 'I.r/ll:lnry nt Ihcn ther .h .. U be ldlered ot' 
, o\'cd tu .. 10 .limInMIt: inlerference and 

.. lIow M ..... I.clory fil. Jr a , .. h.IMClury fill. 
J:tll nnl .1I11Aed. Iha lell ."lIi~1 mual UN • 
po,iU\'!'·p_ute raplnlnC' luch .. powaM 
Ilr'plll1l)'il\l relpitllora. IUilpHtd .ir 
rnpinllor. 01 MJ(<onllliN:d breillhil\l 
Il'plrllua. 

llL If I le.l.ublect eabibil. dimc;lIhy ill 
brealhin, dlUil\llhe luI .. ahe: or be IhaU b.r 
relen'N 10 a ph)lucian trained in rnpitaeor 
dJaeun or pulmonary medicine 10 delcnnilM 
whether Ihe letl .ubjecl ua we ... a 
reapirelor while perfonnlna her or hie dullea. 

17. Quaillell .. filletliac ahaU be repeeled 
el le .. 1 evny Illl moolh,. 

llL In addition. tJec.UM Ibe Millill, olChe 
rnpirelor may be aReeled. qU41i1allve iiI 
lull", .Iu&ll be repealed Im.-dJIIc/)I whnI 
&he I ... wb~ h ..... : 

(11 Wai"'l chan .. 01 za pound. or __ 
(%1 Slplncard ladal acantna ta lhe arM ol 

Che laCC'pt.c. .. aL 
(31 SlpUk:aalcMnlel ~ La.. _uIUp&. 

uwell .. wiaboat prothala. or acquJrina 
denrunt. 

(41 R_CNdiw OC' COUMttc Rf1CI1. or 
(5) Any olher condiUoa thalma, IaLeri .. 

wilh IIc:epiec:a .. allna. ' 
C. Recorcikcepins. 
A lumm • .,. ol.llle.1 reavl .. lhall be 

mailllilinedia each office lot 3 yun. The 
.u_.". aIWJ l.acIudc 

(11 N._ of Iftl .ubject. 
(21 Dele ol ... U .... 

. ' ' " Nama or c..t coaduclor. 
( Rn~relore .. 1ec1ed (indicwla 
" .Ullldwwr.1DOda1. alae and 'pprDYU 

Dumber). 
(51 Teallaa apuL 

aw.,titnt;ftI Fit Tnt Proc;;.d_ 

1. wlHlro/. 
.. Th. _chod .ppU .. 10 the neaeliv .. 

prneure aonpowered air-purifyi"l 
rapirelon only. 

b. The employ_ IhalJ a.alp _ IndJvtdual 
who aball ._ the luU rnponaiblUty for 
lapletnentllllthe ~Iot quaoUlatl .. III 
lalprosra& 

1. Drfilf;lion. 
.. "QIIanUIaUv. Al Tnl- _a. the 

_aa&&renNA1 olIN eRectt ........ ole 
rnplrelor M.IID exdudlna lhe .",blenl 
.Irnotpbcre. "1M 1 .. 1 .. performed bJ 
divldlnc lhe _ .. utcd _Ire.loa of 
chlillenp 1.,.1 ID a 1 .. 1 chamber by lhe 
lMewrcd CDnCIInwllon of the ch8u.n.. 
.pol lnaM1e the ,,"plnlar faceplece WMII 
IN Donnel air pcarilrtnc .( __ 1 b.u beea 
replKed bf .. _daU, pen.ct INrifJtDc 
u-nL , 

b. "'OWl-.. Accnl- _ the elr 
coalallliDeal 1D1nlduc.d IDto • tat chamIMr 
.., 1 .... 111. _tnu- Inaide aDd CNLMde 
the ....,uw- _')I be cocnpued. 

Co -r..c Subject- awau !be .---naa 
the rnplnatar few qva.aUIaUw ftc ... 11.nt-

d. -Nonua1 Slaadtnc Poeidoa- __ 
.landJa, end aDd atn""l wUk ..... dowa 
aloac !he 1lcS.e ud Iookinc ItraJahl abaad. 

.. '"FII P&CtaI'" _ Ibe Rlto of cba11ente 
CIOOCInltnUOCl oulaide with rnpec:l1Q 
'de ola rw.p(relor iAlel c.overiq 

(11c:.pieoe or ucI ___ ~ 

3. Appal'GWI. 
a. 1"~lI1I~ntauon. Cam uU. aodlum 

chlondc or olher approprial. acrotol 
lI~nerelion. dilullon. Ind ",c •• uremanl 
Iyllenu ah.U be uacd lot' quanlil.llve iiI lett 

b. Te.' dtombe,.. Th. letl chambw ahall be 
I.rse enoullh 10 pennll .111_ aubtecu 10 
freely perform III required eun:I ... wttbout 
dJ.lribulill8 Ibe ch.llena. aJICnl c:onc.alrelloa 
or Che mellurelMftl .pp.relua. Tbe lat -
chamber ahall he equipped lawl ~ 
10 lhallh. ch.llenl' lsenl ... Rectlnly 
lIOlalad (rom Ibe .mbienl .Ir yel unllonll Ia 
a-ncentralioo &Juou,houl lbe chamber. 

Co When 1 ... lina lir-purifyia, rap1ralora. 
the nof'IIIalliher or canrid ... leateal lball be 
repllced .. ilh _ hllh .. mciency particular 
mler .upplied by Ch ........... aYlac:t\lrel'. 

Ii. The MDlplin, iDalrwlHal IheU be 
MIClCted 10 chal • llrip chert rac.ord _)I be 
mede of the 1"1 .~owi", the ..... aDd feU 01 
chaIl..,.. 'JlCftI caaccnlreUon willi MCII 
lnaplreliua lad .xpir.tloa .1 nllactart olal 
.... Iz,.on 

.. The combination of IClbelllule .tr. 
purtf)1nr elemelltl/il any). cUll ......... 
end chaUense ...... 1 c:onceatnttoa Ia the leal 
chanaber lbaU be 1UoI'.b lhet lhe .... ~ .. 
aOl expoMd Ia .xcna 01 PEL 10 the cUu.. 
epol .1 any U_ dun", lbe IatJna proc:MI. 

f. n.. IIIIIpll", port on 1M .... apedanen 
rnplrwlor,ahaU be plecad aawl c:oulNdad 80 
lhallhert .. no delKlablelca1r. eraund the 
poti. • free .Ir now II .lIowed 11110 1M 
Mmpliac line al .U t1_ ud ICI then .. DO 
lDtariereoc. wtlb the fil or pwl_aoe ol tba 
rapirelUf' • 

.. n .. Inl chamber IDd 11'11 aet1ll .uu 
penDilthe penoa .dminlllwiat tIM leIllo 
ot-w ODe leIllUb~ luIda tba chamber 
chutna the letL 

h. The equiplMnl pnentinc the c:ba1lGJle 
aC-pbere ahall m&lal.1a the c:oncenlnlioa 
01 chaUenp _Genl c:onaIanl wltbia a 10 
parenl variaUon for the dundoa or the "'L 

L The II ........ (IDlervel betwna III evenl 
ead lIa beUIa reconIed on IN lbip chart) 01 
Ihe iDllnaenlAlion _y nOl eaceed Z 
IICOOda. 
~ The Ivblac ~0I1k. Inl cbamber 

abaOep&ere ead fOlIhe .... plnlot -p1lna 
port Iha11 be Ihe M_ ~_.leaalk eucl 
_Itrial It ahal1 be upt .a abott u pouibM. 
The .... 1Iea1 d.l&m.ler tul,1Dc ..--.dad 
by the IIWWfactv.rer ahaU be lINd. 

k.. The uMlatl flow lroaa Ihe tat chamber 
ahaU .,._Ihroup a bi~ rulOf' 
before reI_lo the roona. 

L Wbea IOdIUlll chlOf1de .. .-0& .. uaed, 
th. ",lell" bUlllldlly laude 1M IMI al\amber 
abeU DO( exceed 50 percenL 

'- Proc»dIMV/ &qui_III 
.. The ftlltna of halr-auuk rapirel~ 

aboW4 be .tarced wllb !hoM beviat lIlulUpl.e 
w.. Ind a variety ollD~bIe 
Qt1riq.. IDd cani.wa -=b II the J.C8A 
c-to U-U. Nar10n a.c. Suntv.u- a.c. A-CJ M. 
or Seotf-M. U ... ilher ollhe InU a.tIJa,ed 
below 10 ...,.. ca., !he '-1M- .. ~ 
adlualed. 

(11 PwiU ... ~,.. Wldlthe-,*-, 
portlll bloc:kcd.lhe uepUve pr-. 01 
.1icb1 Inh.e1IUOQ aboWd .-ill aa.c.ul Jar 
... .,.I~ 

(Z) N.UIIII ~w. l.-L Wilt. the Iulak.e pont., blocked. the rwpU •• pnMWe ..... 

REFERENCE FILE 

I.twl.llon .bauld remain ccmalanl lor ........ 1 
MCOnda. 

... AII~ a lar.epif!Ce II .dlulled. Ihe lei I 
,u/1lt'cl .h.1I ", ... r Ihe licepiece for al Ie ... a 
11I111\11oa before conductin, a qualltallw .... b.r 
uai"l eilbe: of Ihe _Ihode dncribed below' 
.nd u.in. lhe autel .. rqllM dncribed ill 
&..1_ b.. c.. d. and .. 

(ll/_mj'l «:./0" tnL Whea ualna 
otI.nlc: Ylpur CIIr1ridan. Che leal .ubfec1_ho 
cu .m.11lhe odor ahnuld be unabt. 10 delec.1 
Ch. ad", of 1_111)'1 .cel.,. ~ulrtcd inlo Ch. 
.Ir ~.r Ih. _I vulnerable portlone of Ihe 
faccplec:e MIL In a locaLlon whJcb I. 
Mp!ll'Qled 1l'0III the lea, are .. chI letl lubjed 
..... u be Intlrud.d 10 dON hcrfhla C)"CI 

durtaa lIM 1 •• 1 period.. A conablnalloa 
c:.utr1dae or canl.l~ wilh otpnlc: v.pot.nd 
bl;fHmciency filleR Ib.U be u.aed wbca 
.vallable lor lbe part.icuJII' muk betaa 
... Iad. The c..a IUbit'ct ahaU be liVID III 
opponunil')llo -U Ihe odor or .... yt 
Kllta. before the teat .. canduded. 

(%llrrilGnt /UII,.tM. What ual ... hiab­
efndaacJ 011 ... Ihe Cael -fed ~Id be 
..... ble ta dac.ec:t the odor ollntcaal lulu 
(.1.IInaIc cb",",,- ar Utani_l.etredalorida 
.... Ulelloa .... wheal aquirIad lata Ihe ILIr 
IMU tIM IIlOIt wv.ta.able portIoaa 01 tIM 
fllClJMecle ... L The leal eub;ed .... U be 
Intlnlded 10 doN "'/IUe ey .. cIaIriaa tIM 
lett periocl. 

Co The c.1 aub~ ilia, ._&be 
quaDUIali'fw 10I1iaa c:huaW 001)111 ahe or be 
.... oblillaed • a:a11alac:tcwJ fil II .... teclia 
U. ollhia Append'. 

Ii. Wore lhe IUbjed mien the lea( 
ch.amber •• rwaooabI, ,l&bIt cbellence apnl 
ooncall'llM .... U be __ ... Ia" .... 
chaaaber. 

.. ll1UMd1el.l, an. the aubfect -.n&be 
.... chambw. the clWJ.nee ..... 1 
conc:.acredoa IaaIde Ihe rupirelor aU be 
aeuured 10 _lhallhe peek peaaW110n 
doa nol UCI«i , percenl lor. batt .... 
uQ 1 percent for a fuU r.cqMec:& 

, L A I&.IbIe dwl .......... t CllnClDtratIon 
.... be obtal.-l prior to Ihe ac:tualltart 01 
t.ttna. 

(111leap&r¥1. reatre.lD1aa alnpe ")I eat be 
0ftI'tIIh1eMd for IMthIc- Tbe atnpe Ihall be 
ad;ut.d 11, Ow _110 am • nuoaeItlJ 
co.IoI1&b&e fil typka.I 01 DOnaal \1M. 

L 1Ix.l'Ci .. /l.eji-. Prior 10 enlwtq tba 
Icat dIuaber. the .... IUbfect thell be p .. 
cx.pIele I~ II ta _flUe par1lD .. 
las( proced_ n. ... c 8Ub~ abaU 
patfonIa u.. roUowtnt uarcIaet, ID the cans. 
PV'C. lor MdlIAdtpecw:ieft1 ..... 

.. NonItaJ s,-t./Iill6 (NB). la Ihe --.1 
aWId1nc poeilJoa, wttho.d t.aJ.Idat. Ow ..... 
aball bne!he -..11)1 b alleut _ 
-'-I&. 

b. IMp B~(DBJ. la cbe--.1 
IIaadJaa poe;lbi Iba Mbj«:l thell do deep 
br.UdDlIor al !aut _ IIl-ce ,....". ICI 
U DOC ta ltJ1* •• tIla&.a. 

Co Tluni116 Jwod tide III Iid& (SS). 8taadIac 
ill pIaoe ... wbj«:t .... u Mcrwtr ...,. blaIber 
IIMd "- I6de betw_ &be UIrnIe 
poUlionIla .ada Ildc. n. baed aIWJ be MId 
at Mdt atr.. poUl"- lor II ..... 5 
MCIODda. Pwf_ 101 II Ieut d.tw 0tiWiipIeW 
qcl.a. 

(1ecL 1tX.U.~ ... CJ .. 
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d.. .'.1011;"11 head up and Jo""" (UDI. 
Slandina In plac.c. che aubjecl a/laU alowly 
&nOva hla/her hud up end down bel", .. n lhe 
utreme po_ilion atrlliahc up end Ih. ulewma 
po_Ilion atl'llilhl do",n. The hud ah411 be 
hald al each extrema polition ror.I le .. 1 S 
aecond .. Perfonn rOt •• I .... thtae complel. 
cyde .. 

.. R.adin, fR). The IlIbjec:t ahall re.d au' 
Ilowl)' and loud 10 •• 10 be he.rd d •• rIV b)' 
lile C.a. coodllClor Ot monilor. na. 1 .. 1 
lubject ah.1I read the MniDbow puaa .. M al 
the and or chi. MClioR. 

r. CnmGu IC). The .al .ubjacl .haU 
Jriawc:a. Mlile. rtown. and •• ner.lly con.ort 
the £ace uaioa the facial mutdea. CoGliDua for 
.11 ... 115 IeCOnda.. 

.. IHttd Ollel' and touch IOH IB). The •••• 
aubjecl ahaU bend al the waiae .nd lOa .oaa 
aad reluna 10 upriPI poai.1oa. Rapeat for al 
1 ... 1 30 aaconda. 

IL /OI/1Iill, in pJoc. 1/). The ••• 1 .ublec:t ahaJ1 
padOC'lll ioa In pUce rex .t leul30 MCoOnda. 

L Normal BI"NIhinI INB). SaIne .. eurciM .. 
&inbow~ 

Wbea 1M awaliaht .trikea railldropaln tb.e 
air. thq acalike a priua and lona a raiDbow. 
The rainbow I •• ci!va.ioa 01 whi •• liPt In.o 
lD&Qy beau1ilul colMa. 11-. tab the &hape 
01. loaa round an::b, with '" pa.h hiaIa 
abov .. and Ita two .ada .pparaatJy beyond 
tIwt horizoa. Tben la. ac:a:wdilllio IeaaocL • 
boilina pol 01 SOld .1 OM eod. Peop\c look. 
bu. DO _ evet fllWIa iL Whea • lRaa Ioob 
rex aomalbina beyond reech. IU. frieada lIy 
lie i. lookiltllor &he pol or ao1d .1 the IOd 01 
the nainbow. 

e. The 1ft •• ball be lenaiaa.ed wMDlVW 
any a. peak peoclrl.ioa ex.ce«18 S 
percen. ror hall-maaka ud 1 percenl ror rull 
llC8pieca. na. t .... ubled &My be .. fitted 
and re'ewd. lC two 01 tIwt .tv. required leall 
.re tanD.iDa.ed, the n. ahalI be de.cccl 
lAadequa ... (See para .... pta Uo). 

1. CiUaUOlioll 0' Fit FoctDn. 
.. The iiI r6Clor delenDined by the 

quaali .. Uve ft. Iftl equala the .v ...... 
concl:Iunt.lOCllDaida the rapiralor. 

b. Tbe .v ......... chamber CIOnCIIIDtra.ioa 
a. the aritlwaUc .v ...... ollbe leal c:haaabw 
c:onomlnl.ioa al the beainnlac lad or lhe .ad 
oItha laL 

7-1~ 

Co The IV.""" p4ak conccotr.tlon or lhe 
chaUell8'l aaeol inaida lb. reapintot ahall b. 
Ihe anlhmaliC av.~ peak COIICantnltioAa 
ror aIIch 01 the nine ex.erd.ln ol the Int 
",hich <Ire com puled .. the llrilhmallc 
a verI,. or lile pelk collCallualiaRa loUAd ror 
each brnlh duriaa the .xuc:l ... 

d. The aver ... peak OOCICIGtratioa ror aa 
.xetcill m.y be dal.nDiDed .... phically it 
Iherw a. DOl • IV .. I vatiatioG ia the peak 
concenlr.lion. duttnc a linllJe eXftdll. 

a. InurptelDlion 0' r .. , RMuJu. n.. n. 
raclOt m ••• und by \he quaali .. dv. ft' leaciaa 
.hall be the Iowal oC the tbne praLlClioa 
r.CIOn tnultJna &om tbrN Indcpeodaat 
,"\.I. 

t. OtMr /Uquitwacllu. 
.. n. 1 .. llGbject ahaJJ DO' be panDiued lG 

wear. hall·maaJt or fulllacapiaca ....a U &be 
miDimum nl racuw oll00 or UlOO. 
ra.pac;tivel,. C&GDOC be oblaiDed.lC hair 
ItGwth or .ppanl14.ad .... willi • 
Mt.lalac:tcwy lit. thea tlwty ahalI be aJland or 
relllOved 10 .. lG eU.aalAa .. Intad ...... lad 
aJ»W.lldal6C~nLlC.II~AI~ 
I&ill DOt •• ta.IAed. tb.e lea, aubject Dlat ... a 
po.iU~ raplnlOl' auda u pow.Nd 
air-puri(yiac ~ M&pplW.1r 
rw~iralor. or -'l-OW'II'MIi tw.th.Iac 
• pparalua. 

b. 1M .... ahalI DOt be ooM·tded U ..... 
~ ear halt srowtA becw.ea &be aIdA ud !be 
flC8plece .. 11iIII1UIfaca. 

c. U • laleubiaCl a.IUbi .. ci!tna.l1J Ia 
brMlblq cIurina the &a ... abe or boa ahaU be 
raretnd 10 • ph~ traiDed 14 ,..,.101' 
diMuu or pulmoaary ....d!ciM lG cI.ewaUae 
whathar tb.e .... wbjad CIQ wear" 
,..piralOl' whiLa par{-Jat b« or b1a cIw1Ia&. 

d. The , .. t wbject ahalI be p... til. 
opporl1W'y lG ..... til. uaianed rapiralOl' 
Cot OM ..... U tb.e,..,.1OI' do.. DOt 
ptOVide a IIcWaaoty 6t daariItc Kl1I&I .... 
the leat aubject may reqllaC a.aoth. QNPT 
wbkll ahalI be perloc.acl t.a..ecl!alcly. 

.. A rwtpinlOl' al ractar c:atd alW1 be 
l.uued 10 &be lat wbject with !be foUowtaI 
Lalormatioa: 

(lIN .... 
(%1 0. .. 01 n, *'" 
(31 Proted.loa lac:t.ora obca.laed IJIrouaIa 

udl manu£actu.rer. mod.el ud .PPf'O¥aJ 
awnbar 01 rupirator IaWd. 

c-., • ., 
31:311-6.-1'5 

(41 N&IIM and .ipaNrw ohM paA04 thai 
condUCled the luL 

I. fil .. ew UMd rOC" quaUlallv. Ot qUAil .. "". 
nl lUlinc ahaU be replaced w .. lIly. whenever 
Incrw .. ed bra.lhina reai.lance a. 
enc.oUAlerwd, or wllea the Inl .aenl ba. 
a".ewd Ihe int.ari'y ol the fillw 1IICdi .. 
O'iarUc Ylpor cetlricic •• /ceni."" aha11 be 
repl.ead daily or aooner it there Ie eay 
iDdicenoa o( bra'ubto"p br !be Iftl aaenL 

1Q. Ia addition. beal&l& the MI1iIII oC tIwt 
rupiralot IRa)' be alI'acl.cd. quaau .. tivelb 
lali4c aball be rwpuled '-die"', wbeG 
tIwt teat 8IIbjec:t IwI a: 

(11 W.ipt c:haaae or 2n pou.acla or IDCIN, 

(%1 Sipilic:enl lacial ac:urina ia tIwt .,... oC 
tIwt CaClapicQ .. aL 

(31 SIcniI1canI dl:ll1I1 chaqec La.: lIIulUp!.a 
axcrlCtioGe witbcMll ~ ex ICqI&iriDc 
daullll'fto 

(41 RecoaIlnICUve or c:oa.etic aurpcy. or 
($) AAy olber c:oadillGa thai GIl bn.d .... 

wilb r~ M&llna. 
lL~ 
A IWIWII7 01 all teat mulll alaaU be 

maIDl.I .... _3 ,..... Tbe IWIImIIJ abell 
lDcIudc 

(I) Name of ... t IUbfect. 
(%1 0. .. oIlatioa-
(31 Name of tIwt I ... coadudGr • 
(41 JIlt Cadoll oblliaacl fnaaa IIVCIJ 

~t.or Iaa&acI (Iadic:a ....... aI.Ka_. 
DWMW. aiu ucI.pprowalllMlaberSo 

\ 
\ 

• 
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Ap~ ,. § \azua-~ aa4 
Oncilkalioa 01 Cbe .. Rocatpaosraa.­
Maacia&GrY 

(ICI Chell roenlJlflnuvrllml Ihlll be 
inlerpreled and cI .. I.lied in IccordMnce wilh 
I pro(c .. iunlily Ic:uplld c1nlificalinn 
Iy.lf'm and rec:on:led on I Roenlllf'n"l'lIphic 
Inllrpl'Oflaliun fonn. 'Funn CSD/NIOSJ I IMI 
u 

(t I i· . -, :tllCCnogram, 'huU be inlerpreled 
lind claaa&lied only by I B-rellder •• bcwInl 
cllllbl./certilied radiolOtlill. Ol" .n 
upericnc.d ph)-,iciHn "ilh known UpenlM 
III pncwnoc:oni-. 

(cl AU inlrfl)rele", whe:'lent Inlrrprell", 
c:..'I .. 1 roen\a<11osr.m, lII.de under Ih l' 
wcllun.. thall hI". immedillely anih.ld. fot 
refan:oc;.r. complale Id of Ihe ILO-H/e 
InI'mIIlional CJa66lfica"tlon o( R.diotlraph. 
f« Pnft~i_ ll1111L 

AppMIdLK F ... lDU11-\\'cn PncIicM _ 
~ CoaIroIa for Mljor ~ 
a-.a. a-Uon. a" D.p m1ilbl 
Opaed N_ Jh-'-kIrJ 

Thi. II • IIOIHnIncLItury .ppendlx 
desiped 10 proYidl pidclina 10 .,tiat 
IlIIplO)"rR ia cocnplyin, with the 
requin:menl. 0128 O'R 18Z1.51. Spedfic:aUy. 
thi' e~ndI" dncribd the equip_I, 
melhod&. and procedures lhat M04Ild be UIed 
la Illljoe' .. bnloa rnDOval ptOject. 
cooduc:tcd to _bal. e nrcosnlud albosloa 
buard or In pn:p4IraliOft for build"" 
renov.lioft or delllOlilioa. TheM pro;.cta 
requira lhe ClIInIlNCLioo 01 DeJ.Ii"e-p ..... urw 
l.I:mponry enc:loIurta 10 conl.ia the ubatoa 
IIIoIIlerial .nd to prevent the Ixpoaure 01 
byatandcn and other .. pIoy_ II the 
WOlkailL Paragraph (elll) of the ,llndard 
requlrn lbal ~ •• • (W\hcnev .. f ... lblL lhe 
emplO]'er ahaU Cllilblilh DeJIIU.,.-preuutW 
eacioaurn before ~"I ubaw. 
tIftIOYeL damoIllioa. or ranovalioa 
operation&. ~ EmpJorwre "-Id .1M be _wlra 
thaI. when c:onductlftl .,batoa ra_11 
ptOf«.11o IIMJ lDAy be rcquiftd under the 
Nllional EmiNiona 5lInd.n:I. rlK tluardcNa 
AJr PoihalaJlt.INESHAPSI. 40 all Purl 11. 
Sc.IbptlrI M. IK EPA resW.UOOl uadet the 
OUt Wlla' Act. 

Con.lNCIiOft of I nqltiV.-praautI 
enc:IOIW'e I •• ,Imple hullime-conaumina 
JH'OCC .. lhal requires careful ptep4lnollon.nd 
u.eculion; howner. if lhe pcvced_ below 
a .. followed. coatractlKl Ihould be -r.ct 
of achleYinl I lemponry banic:Mde dlat wlU 
prolect IUIplo,ea and othcra OUlllde the 
enc101W"1 (rom allpaAIW 10 •• batoa and 
lIIinimi .. 10 the ulenl pauabl. the l"pcMUtI 
of alba .... wonr. .. I".;da the buri«. II 

well. 
The aqulpmeDl a.ad OIIler1'" required 10 

CONICNc1lh ... bamcn are readily evallalJle 
&lid 1'''ly iNleliect Ind ueed. In addillun 10 

an "nclo,ure around Ihe removII Ille. Ih~ 
II.nd .. n:I require. emplo~·en 10 provide 
hfliene rlOcililiel Ihel enlure Ihlll IlIelr 
"~IICM t:Dnl.mlnllled elllployca do nal 
lu\'e Ihe ,",orit .ile wllh a.balo. on Iheir 
penon. or clalhinl= Ihe c:onllnlction of lhe .. 
I.,cililie, il 11110 dClcribod Iw.low. lbe Ilepe 
In Ihe proc:.cll o( pn:P.ri"llhe aabnlM 
n:mo"lIl Iile. buildinl the eadoeura. J 

COIIIlructinl hypene fndUII ... ramovMc the 
.. bealo..conlllinina IIIIIleriHL Ind rftlnrlnl 
1M .ill Include 

(tl PlaMin« Ihe mnD'·II protect: 
1%1 Prot:urllll the nec:elllry maleriala and 

equipment 
(:11 ~parin. lhe wurk area: 
141 Removm, the .at-I<»-amwlnin. 

male,;.I: _ 
(51 C1eanill8 Ihe Woft. araa: and 
Itli Oil9C'lint of the leborelOl-ClOnlllnlnt 

Wllt~. 

P/clllni"1llik! Rt'fRfwal Prui«t 
The pIMnnini! 01 lin UW.IOI rct'IIO\"lIi 

project ia crilic:.llllO c:ocnpIet .... the project 
.. rely .nd COIl-caectivelr. A ""'1114 
IIbntoa temov.J pWn ahouId be prepered 
thll dnctibat the eqllipcDall aDd proccdura 
lbat wiU be UIed thtouabout 1M profecl. The 
ubetloe ablltnwal plan will akI DOC only III 
eucutina the proJed -bell .a.o III CIOaIpJ)"I", 
with lhe rcpoc1ina n:qul~l. 0I1b1 USEPA 
• ebealoa "'1I'IllIti_ (40 O'R 11. Subput M). 
which caU ror ,PeC:iIJC: lnlomulfloalUCh ... 
d..aiplloft of control met.boda a.ad coaltOl 
equirlMnl 10 be UIed a.ad the dlapoM.llilCl 
the conlnctlK propoeealo 11M 10 cIiapoIe or 
lhe ."""101 coalliinint .. 11eri.la. 

The llbatot Ib.lemftlt plan ehcNId 
conlaia the foilowi"llarOt1lUlUon: 

• A phplc:.al dHc:riplioa 01 the tIOtk Ifta: 
• A detaiplion 01 the Ipp""dlllltl --.al 

ulllll&eri.I 10 be _"ed; 
• A ec:bedule ror hII'a1nt olr aDd _U". 

ulItI", YCIlUialion .,..caM; 
• PwIOClnll bni- proc»dura; 
• Labellnc procedurn; 
• A detaiptloa 01 ~ proeclivl 

equlJlCl'CftI and dodlf". 10 be WW1I br 
ecapIO]'ea: 

• A detaiplioft of the 1oc:.1 Iu.UIC 
Yenlillllloa 'pl_ 10 be I&Md: 

• A dncrtptlon of wen pnclicM to be 
obMrnd by 1III~)'ftC 

• A deKriptJon 0I1b1 ~ 10 be aeed 
10 ra __ Iba ubaloe-coata!nina _larial: 
_. 11M -Iliac Il"Gt 10 be IIMCt 
• A detaipUoa oflbl Malut 10 be I-t It 

the end oIlha protect; -

• A". a.i.r -ttarinc pious: 
• A dcaaipl'- of the method 10 be ...d ... 

lra4apcxt w ..... _1eria.I: ADd 
• The Ioc:allon oItha dIaap ..... 

REFERENCE FILE 

"'o/lInnl. nnd Eiluipmlln/ NCCf!'~ry !,.,. 
A.hc:t11.M /lI!nlO\-ol -

Althoutlh Intih'idunl 1I.I.ello. remu,· .. 1 
projti:11 VIIry in lerma o( Ihe ~uipl1\C'nl 
required 10 aCll:(Hnpli." Ihe remonl of Ihll 
awleri .. L lOme equipmenl .nd IMlerial .... 
common 10 moal •• betIOl remonl 
opet.liOftIo F.qulprnenl and malerial. Ih.t 
Ihuuld be avlll.ble II Ih. bqinninl o( eer." 
project a .. : (11 roll. of polyethyllne IIheelcn,: 
(:1 ",1" 01 aNY duct lapa or clear phillie 
tape: III HEPA filtettd ncuum(.J; (41 tlEPA· 
n11en1d ponabla yenlil.llan .y.lem(11: (511 
weUlne .... nl: (II In aine .. 'pRyer: 171 • 
ponllbll abowlt unil: (II 'ppropriale 
raptralun:: (81 di,poillbia coyet.lle: ItOI · 
'iaRlllnd lubela; (nl prw·ptinlcd di'poIIIl 
bap; ADd lUll IIIInolllCllt nr pn!",ure 
llqe. 

Roll. of PoIJ·etltJ'/_ Pla'lic and Tupo. 
RoI" o( poly.th,le", plaltie (11IIi11n 
thlc:knnt) ahouId be lV.ilabil 10 conllnacl 
the 1Ibn1001'lDlO\'el anc.IOIUtI lind to &flll 
wlndowa. doors. Vlfllllldon ,y,ll"", wall 
penetrllllon&. and celUnp lind IS.Jora In the 
work ...... CRy duct tape or c1e.r pllllltlC 
ta~ altould be uMcilo ... 1 the edaes oflhe 
pl.atJc: ud 10 ... 1 any hoi .. la the p!.&llIc 
eadneura. PolyetJaylene pllllle ahetlllni ,..un 
be purc:b.1ed III 101" up 10 1z..za rnt in widlh 
IUld up 10 100 feet I. Ie. 

HOA·Filtmed "DCWIIL A HEPA-liIt.nKI 
YICUUIIl " alCllliaJ for dew". the worir. 
...... ner the ubeatoe hu beea reIIIOYed. 
Sucb VICIIIIIIII are d ..... tu be ueed with • 
HEPA (lnp Eftldencr JlwtiQdI" Alrl filter. 
wblck II capable oIl'11DOwial .. percenl or 
the ubestoe pa.rtk:Joa &0. lbe liit. Vcuiou 
Ii __ capadlioa 0( HErA YK\IWIII .re 
,,",Ilable. Cae _l&lllChiftr. NiUllk 01 
AmaicL Inc. •• prodUCII tina cnodela that 
re. III capecilr lroca a.apnoa. 10 17 
p.Uoae 1_ FIpta F-1). All 01 ...... InOdeIa 
are porIIb'-. ud .U "' .. \oat a- capabll 
01 t'eICIWac OUI-of.tbe-wI~ Iuch u 
.,.... lbow cei1Iq ".... ptpn. lIe. 

IWtowI Air nltroll_ SyNia A ponlble 
.... t.IIaUoa ,y"- II ftICIIMIIJ 10 cre.l. I 
IICpUw pnMIIn wldUa the ubatoe 
.-..I eodOIwa. s.ch ult. ere aqulppecl 
wltII I llEPA ftller and.re desipMd to 
nheat Ind cIa&a the .Ir IMJcM tJw endOlllll'8 
belore oballlllne It ... the outsiU 01 the 
eadoeure (See JI\prI ,-%,. S,.... are 
.. .u.bIe frota .. ' .... 'allIIIUIl&lect ......... an. 
MpPiNlr. Jo4iao. Trep. Inc.. • ILu lwo 
_lilldOG 1Iftit.lket raneeln capedl, lroas 
_ aah6c: fod per aiDucl IO"NI "1.700 
CFM. A.a::ardlat 10 1M --rKlllW', 
Ulorll .... ).IIc;ro. Tnp • .... ta IUterputldee 
01 CU IIIiaoa Ia .. wttIt .. e~ 01 
_ pm:.st. 11M ~ ud capacity 01 
IIMta raqUwd 10 ..... Uia" III encloeurw 
cWpaad 011 tha .. 01 the .,... to bel 
...dla&ed. 

• ....... "'tr..M __ ca W 
............ ____ 1_ ....-_ ... ' ......... -

[We&. 1 ...... ' .. ,. .. fI] ,. 
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31:3116.22 

.ru. C.i-. deU .. ch.ln, ruae. and Il8ht 
filllur·u. 10 M.U .... Ih.I Ihne objcc .. do nol 
becom. conl'minaled wilh ubnloe. When 
movable objccta ..... conlamlnaled OC' a,. 
.utpectcd of beine cont.adnalad. Ihey ahoulci 
be vacuumed wilh a HEPA vac:uWft and 
cle.ned wilh amended wal.,., unla .. tiler .... 
made of matarl.I lhal will be ciaJDqad b, the ",.11"" ... nl: ",Ipln. wUh plain W.I. II 
rec:ocnmanci ill lboN ca ... where amcndacl 
",alCf will d ...... lhe obJect. .'0,. the 
aabntoe mnov.1 worit betina. obfacll thaI 
cannot be r'C1IlO'Ved lrom the won. .re. 
ahouJd be covered with • &omil-thick 
polyethylene pluUc .heell",th.1I. MCIII'CI, 
laped with cillCt ta.,. or pt..11e t • .,. to 
achlnoa an atr-UPI .... II'04&Ad 1Iw obJect. 

Cotwtrvdilf6 tIM EncJOMJIW 
W1MG all ob~. have aIbel' been relllovaci 

trona the won. .,.a or covered with pla.tJc. 
.U panetratlofta 01 the floor, wal.l .. and celUac 
ahould be ... Ied with .. mil pol,.thyleoa 
plulle and tape 10 pnrwnt .iIboma .abatloa 
InMn naplna talo aN .. oaiNda the Woft 
area of frona lodtinI ta c:ncka arou.ocI tba 
pet\etraliona. PaatraUou that reqsir'e 
.. al1oa .,. Iypir'Uy loud UOII~Il.t.c:trtc.1 
coadui,," Ialephone ........ ad walwlUppI, 
and d..raia pipe&. A eiac/a entraoce Ia be u..d 
lor ac:cea and ..... 10 the work .,... ahouId 
be .. Iectad. .nd aU other doort aDd wLadow • 
.nouJd be _led wilh tape or be CIIWmIci 
with I-nl1I polyethyl_ plaaUc abeetllll aDd 
eecwat, taped. Caftrtna ~ aDd 
~ doort with a lay.ol 
poiyath,ieM balorw c:owriaa tba walla 
9f'Q'Yidn • aecond la,.. of prvlactbl aDd 

w. I1lIM ID IaatallaUoa bec:e1&M " reduoc:eI 
INIIIbar ol ..... iliac auut be ad tad 

taJ*i. All othw lWfacn wdI ueuppxt 
c»I\&.DInI, &edaao pipet.. aad other IUI'Pc:M 
ahouki .Lto be c»nred with poIyeth,\eoe 
pIa.tJc: ~ ud taped balorw dw ..u. 
the_a- .,. ~, CIO"f..d wttJa 
w.Unc-

Nnt a \hiD layw ol .. , adheafwe a&o.W 
be .. pel aloq the \up 01 aI.I.aIIa 
~ \be -=Ioeed work.,..., doee to 
tbe ~ tal.nece. aad ala,.. 01 
poIy.tlayI.M pla.Cic IheaUna ahouId be IhICk 
to ~ adh I , •• and taped. Tba entire IANcia 
1Url.c:. ol aU waI1 ...... aN c»VWNd III tbI.a 
__ , aad !be abeauaa ...... the .aIIa II 
ateoded ac:ro.e the ftoor .,.. udllllDMCl 

Ia \he QQI ... 01 the ....... wben lila taped 10 
loma .lins!.la,.. of cnalerlal enculna lhe 
.nll .... lOOn! nCl1Jt IOC' the ceillne. A final 
I.,.. 01 pia. lie: .11"Iill( I. thea 1.lcIaaou 
the pl .. lle-oweftci noor aN. and up the 
w.11a 10 • lev .. or Z '"1 01 eo: thJ8 layer 
proviciaa • MCOad protacdwwlay. 01 plude 
~1iAa ovwlhe noor. wIIJc:Il C&A tIl_ be 
mnaved &lid dJ.poMd ol.allir .n.,. IW 
ubftloa-containina material that IIaa • 
dropped 10 th. door bM be. b...-d aad 
rwmavad. 

Buildilll"Hni"" F0CI1iu. 
PallilnIph UI of lhe ftnaIltaadanI 

mandai .. thai _plo,en lawolwwci .. 
II_toe NtnOvaI. demolltJoa. OIIWDOY11Uoa 

opantlanl provide their _plo,.... with 
brai- I.dllu.. 10 be u..d 10 cIecoalCllllAaIe 
.lbntoa-.xpoaed worbn. equipment. and 
doWna baron IUCb _pIareeI 1M" the 

REFERENCE ALE 

won .,. .. n-. dacoatanWLadoa I.dlila.. 
CONi,lol: 

(I) A cI .. D c:hal\lC -= 
(%1 A ahower. and 
(3) An equipmenl rooaI. 
TM c1ua cha",e rooaI iI an .re. In whidI 

amplor"' nmcrvelhelt .1Iwet dOlhCIII and 
doe thelt rtlplrtlotl .. d dllpoeabl. 
ptOtec"" cllMbl"" 111. daan ..- .hould 
haw.1IooU OQ the wall or be equipped with 
lock .... lor the .torI .. 01 worite,.' dothlnl 
&lid peraonaIlltkI ... Extra di'poMbla 
c:ovwraIl •• nd to_II c:u .Iao be .Iand III the 
c1ua cIwIta room.. 
~ IIhoww .hou1ci be c:onl\poul with bol" 

\be dau and dirty c:h.u .. ..- (Me FiIW'W 
' .... 1 and abouJd be lINd by .U workuw 
Ie.v"" \be worit .ra .. TM abaw.,. .bould 
.Lto be lINd to da.n ubntoe-contallllAalaci 
equlpcDCIII lAd materi.ta. auch .1 the 
OIItiidee ol ubaloa wul. bep aDd IwId 
toob IIMd III the ramo.aI procna. 

__ IPA-'~W""M • Ic;-.....(lPAII»-IW""""" 
"... .... c....., Y'-.t a.d.- ... ..,...., ..... 

work .,.. ndoaww. Two ..,.. oll-cll 
poq.tJa, ..... pIMUa --tina 1M( uwaot 
tapecllafltbar tn. • cbJb&a 1La, 01 barrier 
batww.s the ~ I'OODI aM tbt work 
.,.. lad batwwea tbt Ibowar aa4 .... deaa 
cIaaat- roo. (Me .... '-41-

[Sec. 1""" Af!pt .. FJ 

toe 
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31 :3116.26 

• Appropriale work precUce. a,..1IMd; 
• Nece ... ry prolecliva clolhl", and 

ipmenl a,.. UHd: and 
. Appropriale deconlacninlilion procedun. 
!M1na loLIo..d. 

Clt:Gllin~ tit. Wort AI'IIG 

All ... all oltha .. bnlo'~nlaininl 
melerial i, removed and .baaed.tha entire 
work .,..a Ihou1d be cleaned unlilllil Cree 01 
ell vl.lbl. a.be'loa duaL A.lllWfacn lrom 
which a,bnl .. hal been ,..II\OVN IhouId be 
cleaned by wi,.. btwhi", Iba lWfaeft. HEPA 
.. cvundn, Ih ... lcuf.ca ... nd wipi", them 
wllh 811Maded w.I .... 11M lnaide 01 lb. pl .. lle 

enclo.un .bould b. vacuuracd wilb a IiEl'A 
vacuwn and wet wiped until \he,. I, DO 

vilible dUllla lb. tlftcloaura. Partla&lar 
a\lenllon ,hawd be liven 10 amall horizonlal 
.uriacae IUch a. pipe ... lectrical conduil" 
lleh .... nd IUPport lrecb lor drop mtlJnp. 
All .UGh .cufacea ahould be trw. 01 yietb&. 
dual !Mlore th. nnal air Nmpl .. are 
collecled. 

Addllional NmpU", ahould be conduc:ta4 
lDaid. tIM eaclOIun all ... the clMnup 01 ~ 
wort are. baa been cocnpfalad. 
ApproJdtDetaly laur area Mcapl_ IhouJd be 
collecl.d lor .ach 6000 tquera leet 01 
.nc1owre are .. 11M ancIoeurw Iboulcl DOt be 

REFERENCE FILE 

dlmaantled ua1eu th. final _plea ahow 
ubnloa concaatreUona o( I .. a than \he final 
.1aDdeld·, .etlon 'ncl. EPA recommallcla 
Ihat a clcarance lev.1 o(o.01I/cc be achland 
belore claaaup i. conaId.,..d colllplat .. 

A clearance c:,haddbt I. 1ft elfldi" 
_!bod o( enalllina Ib.t ell ,cufacn are 
edeqIaetel, cl .. tMd ud t.ha IQcloaure II 
rNdy 10 be dluaaAtJad. FIpre F-rlbowa • 
dlec:kJllt Ib.t c:ea be lINd cIuri", the final 
1aapecU0II pIIa .. at ... 1 ... bal __ t. 
...-oweL or .-.a"011 opereUoa&. 

Y1nal Inspection of Asbestos Re.oval. Renovation. 
and De.olition Projects 

Date: 
Project: 
Location: 
Building: 

CHECKLIST: 

Residual dust. 00: In ~ In: .t!g, 
a. Floor e. Horizont.l 
b. Horizontal aurt.cea 

surfaces f. Pipes -c. Pipes g. Ducts 
d. Ventilation h. Register 

equipment L Li:qbt.s 

FIELD NOTES: 
Record any proble.a eocountervd bera. 

~INAL AIR SAMPLE RESULTS: __________________________________ __ 

p'iqure F-7: Cle.r.oce Checklist 

( .... 1 ...... Atlp 1""11] 

•• 



CONSTRUCTION STANDARDS 

.nc:luaun:. Whcnc"er pauil.le. ,h .... u-I ... 
&bawd be remo"ed .lnd pl .. ced direclly inlo 
b .... ror djlpo.al rather l/wn dtoppinR the 
mll.ri.d 10 the nour and pick ina up .tli ur lb. 
lIIalen.1 when lb. remov ... il campl"Ie. Ir II 
.. .,nincanl amounl olhme .laplOl IMlw"n 
the lim. Ih.1I Ihe INIleri.1 il remove:d lind the 
lime II it baued. Ihe .. be.IOI male rial i. 
lilely 10 city oul .ad Benentl ... buloe-I.den 
dlUl when II i. dillUlbed by people wortUna 
",ilhia the '~OIW'L Any "~lloe-

cualllllauled lupplln lAd taquipmenl ~I 
CAMal be dlCOQIAADiGaled ahoWd be 
di,poaed or in p .... I.IMJ.d bo.s-; llIImalll thia 
CA1eaory includ. plulJc: abnUD.&. diapoMb&e 
work c:lolbina. taapiRlat c:attri'" lAd 
alnl.lminaled wub ",.ler • 

A c:beck.Iill i. oa.e oIlIY moat .adv. 
lIIethode oCenauri.aa .deql&Al. ",,,,ailluce ol 
lb. inlqrily or the ubalCII re_a.l 
eQclOture. Sucla • cllacklitt " IboWilia JIIcwe 
f-4. PlI1ina CMIlIM cbeclrJiat at 1M "-liMln, -... 

Asbestos Removal. Renovation. and 
Deaolition Checklist 

Date: Location: 

Supervisor Project. 

5-212 
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ol....ch .hlIlla which ubnlo. r.maval it 
beUI, pedanaed will ,av. 10 ~I tbat 
.U lb. aec. ... ry pn&e.Iutlau will be I.Ua 
dunn, the .lbellO. r.mavaJ won. 11M 
checlr.lial CXlGlaina mlri .. Cat IM4Irinc that 

• Th. work ana .adoe4are la compt.IC 
• Tbc aqallvt-iIftUIIIW ,,.Itam " ill 

opctalioa: 
• NICItMAIl' Iicna ud labcla an UMd: 

Work Area (sq. ft.) 

I. Work site barrier 
Floor covered 

Walls covered 
Area ventilation off 
All edges sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Pressure 
HEPA Vac Ventilation syate. 

III. Signs 

Constant operation 
Negative pres5ur~ achieved 

Work area entrance 
8aga labeled 

I~. Work Practices 
R •• oved .. terial proaptly baqge4 
~terial worked wet 
HEPA vacuua used . 
No .. aoking 
No eating. drinking 
Work area cleaned after coapletion 
Per&onDvl decontaainate4 .ach 

departure 

v. Protective Equipaent 
Diaposable clothing used one tia. 
Proper NIOSM-approved respirators 

VI I. Showers 
On aite 
Functionin9 
Soap and towels 
Used by all personnel 

Piqur. r-6. Checkliat 

Yel No 

--

-

111 
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CONSTRUCTION ST ANOAROS 

A"....,.ult CO 10 I l~Wan. Pnctic.M 
and EA~ Coatrot. fIX Scau-ScaJ.. 
Sbon-Owac!_ A.o..LOa R.ov.uo. ao4 
.. t.t.i.o~ AcUviu--Hoo-M.uda&ory 

Thil appendillil nOI mlncblory, In Ih;al 
c;nnsll'vcllon inciuIII')' ~mploy~n mly c:hOON 
10 c.omply wilh III oC Ihe requirecncnll oC 
O!W IA'I final rul. Cot occupalion.llltpoaura 
10 ul":'lo, in Ih. c:onaln.cIlOO indU'lry, 
I 1~ 'Iowever, empluyen wWlil1l 10 be 
e .... mpled Crom Iha requiremenll ol 
poIr""lIphl (elllll.ncJ (1l12/1i1IIBI oC 11tt:1L51 
ahlll c:omply wi.h Ihl pro"iliooa 01 Ihia 
Ioppundix when perlonniq lmall-lCiIle, abc"'­
ciur:alion renoV81iun ot mainlenonc:a 
al:"~ili .... OSiIA .nlieip.ol" thai employ.,. 
in Ihe ol,,-clric:aL c:arpenlry, IIIilily, plumbin,. 
MIle! Inl ... iot c:onalNClion lnIW nIAly wl~b 10 
." .. iI lhem .. lv .. ollhe fiRHI IIMndltrc1'. 
ulmpliona Cot 1rn.1I-ec:.le, ahotHlulI.llon 
n'nonlion and mainlenance upanlluna. 

Df-/initiun of SmGI/~/D. SJIDrl-DlllOtH'n 
Aeli,,;t; .. 

Fur Ihe put'pCMd oC Ihia appendix. IGIMII· 
ec:.le, ahut1-cilU'1ltioo rano,,"ion and 
IUllinlenanc:e aelh,itlel aft laaka auc.:h II .. bUI 
nol limited 10: 

• Remon I 01 .. be.I~I.W." 
in~lol\ion on pipet; 

• Itccnovill oC II1II11 qwonUllct oC.abnw.­
ellnlainlnlloau1a!lon on b .. 1111 01 Mba,'a 
c:cilinp: 

., Raplllca:cncni ul i&lI awc:.lw-conlllinlna 
...... 1 un a "illve: , 

• tnallliloalion ot remov.1 oCa amall aec:tIOO 
oC &In'wull: , 

• tnalan.lion o( eleclrical conduila Ihrouab 
or prollilDAll to a.beel~Iainilll ' 
"'lIlcriul .. 

Evidence In thl recOtd ( ... \he SuINl1&lY 
and Explanation MClion oC the prumblc Cot 
poIrlilflIph II" MClhoda or CootpilaAcc. rot 
IPf!Cmc: cil'Iional auaaeall IbMl Iba ,UN or 
CClrtMin enaiM«lna and worit prac:llca 
c.unlroa. ia capabl. or recJuciaa ecnployc. 
upownra 10 aabct.loa 10 1e".1a below \he 
final ItlUldud'. aeUOQ level (0.1 r/cc~ 
s.-v.,..1 conlrol. and work pRelle ... lINd 
lilher ainalY 01' In combioaliQA. caa be 
Imployed dCecllvcly 10 MUCI aabealCM 
IllpcKUl'lla durina II1UIII mainlenanc:a .nd 
raMvalloo opetalion.a. n.... Indudft: 

• W.I _Ibod.: 
• Ramo.,al melhode 

7-10.... 

-u .. 01 Glow ba&I 
-R.maval of.OlJn ubeGoe huut.led 

pip.-. 01' 1ItNCtw-.. 
-U .. of mlAJ-4DCJ.oaw.a 

• Endo.u", or .. be.loa malcrflola: .nd 
• M.inlenance pro8fllI'DL 
Thil .ppeQWIt d • .a'1~' th.ua c:onlrola .nd 

wurit pr.clic.c. in del aiL 

PrepolOlion of lh. "'IN .fOlW Rl!ntllfOtian 01' 

Maillll!n~ Ael;,,;,;.. " 
Thl nnl Ilep In ptllpartna 10 pel{ona a 

.II\aU-ICII., ,bext-cluralioa .... .... 
ranov.lion ot lDAin .. 1W1CI IUk. ..... rd.Iat 01 
1/1. abalemanl m.thod thai wW be UMCI. I. 
Ihl removel rmlllihe WoR am. oC cd! object. 
lb. I Mra movabll 10 proIed thai Croca 
.. b.'loa conl&lllinalion. ObJec;\a lbal c:aaDOI 
he MIfIIoved lIIuli be covlt'Id complel.ly willi 
I II-mll-Ibic:k polyethylaae pI .. de IhMIIat 
berorelhe 11K bqin.a. U objec .. uve 
.Irndy been canlil_led. lhey IhoWd be 
IbotUIISM, deaned wilh a Hiah Elfidencr 
Plu1levlale Air (llEPAJ rulenci VIICIWD ot be 
wei wiped b.(ora lbay aft ramoved from ta. 
worir. araa CIt camp ..... ' aac:ued In Iha 
plaa'ic. 

5-212 
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or renovation opcnclion .nd wellina alienI. 
.hould be IIWd conlin .... lly throuRholii lhe 
wotic. ~nud III en.lI", Ih., eny dry "be.IO .. 
cunWNal mAt.erf.lupo .. d In the c:o..n.e 0{ 
Ihe woti II weI .ad remaW wee ""til fcoal 
&liapoNlL 

Rr.mo,'Dl of SnrDll Amoc.tnt of .... b.,,,.. 
CDnkJinin, MotHia1t 

Several _tIwada can be lINd IQ ralllO"l 
IIIDIIU IImOClllIa oC .abelloe-<.ontainiq 
malarial. dllrinc amaU-ec:aI ... hott~hl"'"00 
rwnovellDO ot rnainlIGMoca I .... 'nil .. 
ulC:i&lde Ib. UN ol &lowa bell. lhe ra_vaJ ol 
III cnlira a.bc.ICN-aIVIt'Id ",pc ot ItnactllR, 
ancJ ItIC conalnlClioa oC miAi-.nc:lo.lll'H. The 
procadUl'll 1h .. 1 _ploy.n I'DIIIl ILM Cor .. dl 
or lbae openlioN II they wlah &0 avail 
IbelMdv .. of the fUllI ruIe-. uaapliou aft 
dnait.ed In lba rollowlna MetiCAl. 

Clo"e&J,t 
M cUac:1IAMd In the Scunmary .nd 

E."plMAacIlOQ NCtiocl of thl pnambll ror 
pua.,..pIa (a). Wethoda ol eo.p1~ 
avidaac:llln tba r.cord indica .. thaI the UN oC 
atov. bap &0 adoee tha wed .,.. dcarina 
.... 14c ..... aban-dcaraliaa _1A&eGaaCII or 
_alioa actl .... wiU ....wIlli _plo~ 
~ &0 "'Ioe lhar aft belo" Iha 
CInal.IudMrd'.actioa lav. ol o.ll/oc. 'TbIa 
appead.Ut pRMda raqW-laCOI' alav .. 
boca ~ 10 be followed by eraploYIII 
wiabiat to ""aU &bemMlv .. ol\he .taadard'. 
lucptioaa ror Mda acdviu.. OSHA II.u 
det..uaed that ...... ol tbeae procedura 
will reduce \.be • -...u.e weiPI- aveR" 
(TWA) expoau.r.ol empIoyeealAwolved In 
lbeM WOIiL open __ Lo IewIa below lbe 
acUoa Inel lAd .U IIwa provide a d.pM ol 
amploY" proc.ecWa .quival.' &0 that 
provlded br compllenc- wilb aU pnwlaiou at 
the f&Alll nat.. 

C/O". &lr IMlGJbl;o,. CIoVI baa- .... 
a~Illy ~wide 1ima .... incJt. 
Iooc hap ftltl!d wl"lIWM tIuou.ah wbkb the 
WoR CaD be perf'orr.d lMe Flpre C-lIAJ). 
Whea ptOperir &a.taijad lAd I&Md. they 
pcIt'Cit wocUta Lo ra,a1a ~ ... , idaled 
Itoaa tbe ubaa&oa 8LIMriaJ ~ ot 
raplac:.d JAMd,e the .,.. Clove hap caa tIuAa 
provide a f1ajbi1e. MaUylaatala.d,;ud 
qlAkkly diec&atled I~ ... u wottr. 
l&1'li ~ tlI.a& lelMaJ rOlIlGlIHcI'­
uUeatoa raooYatiocl ... ,..I".I"C" jolM. 
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1:: .• lcn41~ Ily c •• ",,1 cnnl,,':' dunn!, 1,,1un: 
... nl.'n:II" ... upl'r.lli .. n~ . 
·uI.h.l pr.rmanl:nl 11.': .. (UI !h"I,fe IIf Ihl~ 
.:.Iinlll .:nelolurc .huuld hI! huill .,f ".:'¥ 

.:un1lr.1chun mlderi,,11 und ~huuld I", ilnll·ec:1 
~ •• I .. nl .. nJ :urh""l. Endulun: .... II, Ihuuld 
1M: RI;ed.: uf lonlllw.·:cnd·\lruuve Ikh, ... 11. 
bu..rd. w,lh Iplne jnint •• nr IYplum lJuunJ. 
h"~'inlll"!N:J "".m •• The underl)',nll alnll:lurw 
mUll I be: .ellie 10 .u!'port Ihe: we.!!hl.,f Ihl! 
fnelo~un:. 15.11p.:nd, .. d Cr.ilinlls wi.h 1:I;d in 
l.un .. l. do nut pNvidf ltirtiMhI end",.u," lind 
Ihould nol he uaed tl.l ancluse SINClul1!"l 
cu,,"r.-d wilh "lbc'lu.~.un'lIininli m.,I"';III •• , 
}.II julOl' bclwecn Ihe WIIUII lind r.r.llinll of 
Ihl~ cndo,u~ ~hould bI! c",ul~rd II) lIN:vent 
Iho: csr. .• pe of albo!.III1 fi1x:n. Owina Ihe 
i"., .. II"lion of endo.u~ 1001. Iblltll~ ullC'd 
( .. ud! u c.lnll, ('Ir n,'CI tClUllllhould be 
equipped .,1" HEP .... ·Cille~d ",cuuml. 
nef .. ", c:unllnaclina Ih. enelo-ure ... II 
elec;Inc.al conduit .. lelr.phone line .. hlCnl<.od 
liljhll. Ind pipes in the IIrea 10 be anclUM'll 
IhClUId be tnuvcd 10 en.IlII'II INal Ih. encllllure 
will nol have 10 be re-opened I.Ier for routi". 
ot erncrpnc:" _inlaMnce. If I~ lighl. or 
otMr "Iuipment CIII100t be mo¥o=d I" • new 
10000liun f(\l' 10000ltic relilOna. or it IlWlvina 
I"vm wiU di.lurb the lI.beiloe-amllliniRl 
m .. len .. l .. rIGIOV.1 rather Ihan ftlellllUI'C oC 
Ihr •• ~tu.-cunliininilrilllcriala i. the 
appropriale ,contruillMthoci to UN. 

Alllilllo:nuttfl: Pn'llrum 
An ubcstu. lMinlc:n.ncc Pl'DlVllm mu.t tMr 

Initi .. tfd In .11 fadlitiel tholt ha"e a.bctloa­
amtllini"lmaterilili. Such a prDIf.1Il ~Id 

uc.le: 
Developmenl of an InvenlCKY of 1111 

tua-cont.ininll malcri,,11 in lhe: fllcility: 
• Paiodic o.amination of .11 ubt-Itoe­

cocttaini,.. materiall to delect dell!rioralion: 
• Wrilh:n JIf'OC*duret fot h~ndltna aabMtOIl 

m .. teri.l. dwins Ih. perfll"Mnc:e ul.mall­
.calf!. ,hott-Gu,.Iinn mainlil'l1l1QQ: lind 
n:nov.liun IIctlvitiel: 

• Wnllen proeedlll'llS fM a.baloe 
d"paul; lind ,-

• WrilU:n proc:wdlll'llS fur d .. linI with 
.ehto.toa-n:lilled eUlefllenci ... 

McrDberi of tb. buildiRl·a mainlllMn<.:e 
ell!Cinecrin,l .. ff (elaclriellll\a, healinAl.1r . 
wndlli'lnlllil enlineen. plumben. elc.1 .... ha 
may 1M: reqlUt'ed 10 hllndle IIlbtlllo .. 
conllllni"ll m .. lcrilll\ ,IMlVld IMItruiMd In IIIfa 
pt'OC..dur ..... Such trllinin, ,baWd include al • 
minimum: 

• InformaUon ,...ardinl Iypes of ubeatoe 
and ii, variou. Ulet lind rorma: 

• Inform.llon on Ihe lMallh IlfTcct. 
It..aocialed wilb a.bMtoe eltpcMure: 

• o..lCriptiona of the proper mc:lhodl 01 
h .. ndUn, llbala.conl.ininll maleNIa: and 

• Inform. lion on the uac "f HEPA­
equipped dWlI cartJi • ..-...piOitory "nd olher 
penon.1 protection durina mllinlmllOClll 
eClh'i lleL 

Prohib,t",J Acli..,iti .. 

'llIe IrlliniR1l provam fM the malatrMOCIII 
C'nl'nceri"l .lafT Ihould dHalbe ~thod. of 
h .. nJlin ... balc»-cOnl.ainina maCcnltla .. 
well .. roulln. meinlenllnCII ~clivilin Ihal 
a .... pro hI be led when .. 1Ma1~nlelnlac 

elenlli. arc involved. For .... mp~. 
amlen&llCII ll.arr employee •• how.! be 

o.!IUCled: 

• : .... ul lu drill hulet in u~.I",'·(unl .. ininll 
m .. ,,·n.ll.: 

• .\iJl I" hitn" III.enl. ur pu:lllrl"' lIn 
.Inu:lure. r.uven:d wilh ".tw.I ... ·e:unl .. ininli 
n;.,Ic:n"b: 

• Sui lu Iccnd ",bfI,lol-ctlOlllinil1jC neMlr 
lilr.: 

• ,v." tu dltmll~ illbc.IOtI-r.nnl.cininq 
1II .. llln .. ls whll. mavin. furnilure or ulhr~ 
"hiec'.: • 

• .V"t 10 in.t.1I curt.lin .. drup"" IIr 
di" iden in .uch • w;ay Ihat Ihe)' dllme.e 
"I~sln.·conlitininl mlll!!nul.: 

• N"t t", dUll noon, cei1i~L maldin,.. ,It 
ulher surf.ce. in ... bfI.IOI-i,;IInl.mll1ulr.d 
en~·ironment. wilh a dry bruah or IWI."f'!P witb 
u dry broum: 

• Not ',. UM lin ordinary V .. ':Uunl 10 .:1"":1 
up ... br-:.',· -conlaininR debria: 

• .' •• ,,' remove (-'!.lina til.:, bei .. ,", 
.. ~:":.cu'~A.lntliinillJJ m.teri ..... '~ilheIVI 
wCllrinlilhe proper rwlJiratUl\' prot-=IiUA. 
eleari", the llrea of 01 h. people •• nd . 
o~Mrvi", .. be.to. renMIY.J WOl.t. di'pilMl 
proordura: 

• Not to remove ventilation 'ptflta R1Wrs 
diy: lind 

• .'VoIto tlwlur veatilalioo ')'Ilem fillen. 

App.Dd1x H to I tlZl..51 &ubt •• "Ce 
TecbakalWOIWIA"" f. AI .... IOI NOQo 
MeDUlAx7 
l Sclbatilncr. Idenllfialiua 

A. Sub.I.ner. ....... batoe .. I. the MIIW or II 
c1u .. of m.paiunt-lillcata minet'~I. Ilwt 
occur in fibroua fona. Mln.nla thaI .... 
IncJudeoJ in thia JII'OUP .re chrylOt.Ue. 
ctOC'ldulit ... lIIOI.ittL, IAlhopbyllile ubnto&. 
trel1lOlile .. bcttoe..nd 1IC11no1i1' ubestoa. 

B. Albcttua. tremoUle •• nthclph,mta. ud 
lIdinolite .... uaed in lbe IDIGUrllCll&I9 01 
hellt-rwial",t cIotbina. .ul_UV. btu". " 
clUlch lininga. aDd II "lIri'Iy of buildUtt 
m.len.ccla incJudina noor tU ... roufl", f.lt .. 
ceilinl liles. ubctloe-ceftlCftt pipe 1UId.Mot. 
and n~rni.tanl drywAU. AabeaIOl. 
lremulil .. IInthophylUle aad IIdiaol1l ..... 
ala .. preMIII ia pipe lind boiler inaulatloo 
InIIteriell .. and IA Iprayed·on .,..tari.la 
ICladed ua beam&, in aawlapeoal. ODd 
hetween Willi .. 

C. The potentill( for.a .abc.toe-aMl ... inl", 
prudUCI 10 relu .. l"reatholble 8ben delMlnda 
OIl ill dearee uf frillbilit,. Fricbie _.na Ihell 
the melerial can be c:nwblecJ with ~Dcl 
ptnSU'" a .. d i. Ibr.ntfore likely 10 .... U fibuL 
1be Obroua • "wry Iprllyfld-on met.eriula 
uacd fot firepl'OUfins. InlulcAlion. ot aound 
pruuf"'llire QJnaMlt:red 10 be friable. 11,\11 
lhey nt .. dlly ro:luM .Irbofne Obers if 
dilturlleU. MIII.ri.l. luc:.h U vfnyl .. abeltoa 
nour Iii. or roof",. f.lt • .,.. c:onaidercd 
nun(rillblc and pn .... Uy do not emlt.imam. 
nben unle .. lubjec;tr.d 10 .. neliRII or III win, 
operallooL AabettOl-ClllMfll pipe UC' .nc.:1 
can elllit lIitbome fibera II the ... lIIrilAla ..,.. 
cuI ur Mwwd. ot If they are broken durina 
dcmulilion o~"ooa. 

D. Pt:rmi .. ibl. eltpcMIW'C ~ 10 
lirborne ubeatos. 1ratDoU1"lUIlhopftyllita. 
.nd ccclinolile fiban 1liiy not aaGHd IU . 
fiben per cubic cendlMt .... of air (IU flocl 
evented 0"" lb. II-bo.w ~)'. 
Il ..... llb ltaurd D.I. 

A. Aabe6coc. lremailt .. alltbophyWt .. lAd 
.cltnulile can UIlH diublinc rweplrelory 
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di~ .. -= ;tnd "31(OU' IHld o( CAnrAt. i( lb., 
fihr. •• ,Ire inhilled. Inh.hnll ur inll~lllnlC lII"'nI 
(Nm 1 ~11\ .. :emi'\"ICd ciolhinll UI I~in (..an .. Iso 
,.'.ult in llor.ac diacule •. The I~·mptom. uf 
th .. ~ di"' ..... lener .. Uy du not "JI\W!'U fot zo 
or m"re )'''UI .:J(ler ini.illl Upt'IUIW. 

o. r"pulure 10 1I.b.!.IOI. Iremalila. 
Inlh.lpb~lIile .. nd .clinolile hal IJ,rcn .hown 
I .. au ... lunll C41n • .er. mnnillelioma. and 
COlnur of Ihe 'Iumllch ~nd culon. 
t.tcsotheliul1lOI i, oJ rure CIInc:cr of tha Ibln 
memu....nfllininl of the chllltlind IIWomen. 
SymplUflllI)C metulhuliome include Ibortneu 
uf hre .. lh. p.lin in Ihe w.lI. of Ihl! che ... andl 
or .bd&Hlluw pain. 

III. RupiOlhM1' lind Prnh:ctiva Clolhinf 

A. Re'pi"lora: YI)U .re requi~ 10 wt:1Cf • 
rnpiOilot whers periunui"l ... kl Ihat re.wt 
10 IIIbMloc. trcmulile. anlhophyllite lind 
.clinollte e"fXIIUrI Ihal exceedl Ihe: 
pef1lliaible ClIpotUrIlUnit (PELI of o.z f/cc. 
TheM condItiona can OCCW' whil. )'OIIr 
emploJer II i4 lhe proc:.tta of intl.IU", 
enaiReflCi", coallOil 10 reduce .. beatua. 
tmnulll .. antbophyUU~ and adlnolita 
"'P'*"'I. or when enainearin& coctln)J ..... 
nol fealible to reduce ubntol. trelllOlIl", 
.nthophyllile and .ClIlIDlit. IXpotUre. /U,.. 
purifyi", resplraton equipped with. hith- . 
ell\c:leftc:r ptr.tlicuL.ta air (H.EPAI ruler caa be 
v.cd whaw airborne ... bMlua.treIDClUI •• 
anthophyWta and "IiDoIite fiber 
c:onc:entratlona do DOt c.u:.cd Z C/a: 
ott.rwt ..... iMupplied. poaiti~ fuU 
faoepiac.l """,",loti n&a( be lINd.. 
Oilpoallble rctpiralora • duat mub lint not 
penalutld to be uaed for ubatoa.. tremollte. 
anthophyllite * edUdil. WOfL F. 
efTadi~ prolclioG. rapinton mllll fit YCMIt 
recA &Del bead anUliY. Y., eGlp&o,..t Ie 
I1IqI.Iired 10 cooducl fit lata whca f04I .re 
flrat auicMd a rapiralOl &ad every • moatha 
thencflct. RapinlIcn ahwId not bot 
too.ncd or remond i4 "'OR lil~tlu". 
when! lhelr UN I. nquirK. 

B. Prucac:tlva Ootll~ 101& .... required to 
Wl!'tf prolllClJ\,. dothi"l .. ~ ...... where 
ubftl .... treCDUlita. antbothyllUa. and 
aatnolil. fttw c:onCenlratioat uc:-d the 
pmatuibla e1po1\n liIIlit(PELJ of IU f/a:. to 
pt'ftent I:llnluUnatlon of 1M akin. Where 
pro(ecUw doth"" II nquind. )'OW' eGlp&oy.r 
IIl .. I (InIVics. )'011 ..ntb delApnDaltl. 
Unlr.a )/041 IIrI -iUat oa .Iarp aabato.. 
~ ... ulbophyillt .. and .c:tIAoIUe 
rIII'UV.1 • ~illun JIIVied. )'OW' -pIo,w 
~ .hoI prcMde • c:laenta /'IIJaI and 
...,....t.lockara lot )'OW' Itree dotba and 
coallmilWled woril do","- IIYou IIrI 
wonu", oa a Iarp ubatoa. InmolIle. 
uthnphyUil .. Aad actinollle ~..J or 
deIIICIlIlioQ project. and wlMte it II fcuible \II 
do IQ, yuw.nnployer _lilt prov1ie a de .. 
r-. *"'I!f". IUId decoallllri~ ~ 
conlic-a \0 !be work ....... Wl.- -"lac 
11M worit"--')OU mat_I 
coal .. lILLIl<lled c:::\o(biDc befora pnpedI.q \0 
the aho_. II the Ibower II ooc "~t \0 
!be work ...... yo. lIluaC YIQ&IIa row 
dot.bina Won (XOCINd1rIc 10 c:hu.- the 
_ aad sI.owet. To pnwnt ~ fibcra 
Ia ClOGLaIIIlnated cba .... .-a aM.ao--. .VI your rc-pi"Ior on tanlU )OU It.e ... !be 
ahoww Ind eftlet' the cleu ~ 

["1M. 1t2lU1, A4ItII n" .. 
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(V. D&apcN&l Pnacad ..... &ad et.an..qJ 

A. Wa.l .. lhal ara .-.Ied bl' ~ 
WMra .. be.toa. IraDoIU .. alllAopGyUI ... aAd 
acWIDIUe i. p ..... nt include: 

1. Empty eabe.loa. 1nmGUa.. aIIw,phyWta. 
and .cdAoU .. ahipPUlc coalalMta. 

1. Proce&I w ..... lucia U a&11UIp. 
~ ot ... j«:t mal.n.la. 

1 ~ ..... &oaa •• eepiQa ot 
Vac&lu.mi"" 

.. AabeaIOll ftre1I"OOftq OIInaul.tiq 
_teria1lbal ia ... moved froID huMeRaL 

6. Aabe.IOII<OAIaw.n, bc&ildina ptOduc:lI 
rwmoved dllrina buiIdIna ntDOV.tlon « 
~hlioA. 

L CoatacaiAated cll.poaable prolactin 
dothinc-

a. Empty IAipptna hap Call tM n.tteoad 
UAd« uhal&tt hooda aJId pac:Ud iAlo a.ittiahl 
COC'It.iMrI rot dUpoaal. Ecnpty ahiwUlc 
dNmI ... di1Jku.It 10 c1au &Ad "-'d be 
...u.d. . 

C. V.a&1IID lop ot dIa9outN. paper rul .... 
abcMdd noc tM c1eued. hut ahoWd be Ip,..yed 
IIWtlla • ftAe w ..... miat aod p&..oed lato • 
labeled wUla coata.iDer. 

D. Procau wute and bouHk"plnl w •• te 
tboWd tM wetted willa w ..... « • cai.tun 01 
W.I .. &Ad il&ldaclaAl priot to pachat"' IA 
dlapoMb&e coa .. lM .... 

Eo MbnIOll·cocu.aiAlnc material that II 
,..moved from bWIditIca -' tM dUpoMd 01 
IA l .. k·llalu 6-aW thick plude bajtI. plulic' 
"tined c:ardbo&rd conlaw.n. ot piulW:'Uncd 
IIlltal c.ontaJa.tL Tb&M watlaS, which ... 
... mov.d wbil ••• 1. ahould be H.led iA 
COAt.ainett bcrOC'e they dry eMIl to minimize 
the re!.a ..... Or ubelloa. ttelllGlJla. 
UtAophyUIta. and actIAoU .. nbcra duriq 
budlLn,. 
V. AcceN to lDIotIILItioa 

A. £ada y ..... your _ployer " requin:d 10 
Inr_ you of tIa.a iAlonuation c:onilliaed III 
thla It.aodwd &Ad .ppendices rOl ut-Iot. III 
Iddltion. your aaptoyu IIlI&tt laalt\lCt you In 
the JII"OI*" work pra.ctic:n rut budlin, 
ubnlOe-QQl.illinl nuaillri.ala. &ad lha 
CUlnClIIM or prolective equipataQl. 

B. Your _ploy .. " required 10 datanulne 
wb.tbet fO'I .,. beinc .xpoMd to ubHllM. 
YOII 01 roar "pnMDl.live Ita. Ih. ri¥htlo 
GbMtn It'Qploy .. mcalUftm.en" &Ad lei 
rwcotd the ruWla obtaiaed. Your IRl~OYot I. 
requlrwd to Inlonn YOll or your IllpotUIW • .ad. 
It you a,. upoMd .bove tho penniaaiblll 
limit. be 01 ahe " required 10 Inrocca y04l or 
the tcdOGI tbal IN tMina laken til red,," 
your UfIC*IN to within the pcnaiulbla l.Im.IL 

C. Your employer la required 10 keep 
rec:ord.t or your Cllpoawa aod medic.al 
ax.amiAat.loD.a. Tha .. IllpotUIW rec:ordCIlIlual 
be kept rOl .1 !.a .. 1 thirty (301 y ...... M..dical 
~ lllual tM k.pt rOllhe period of your 
D41ploy_1 plu.a thirty (301 y ...... 

D. Your employer i.,..quirad 10 .... 1 .... 
yow .xpowre aad medical rwc:otd.t lu yaW' 
pl\yaician 1M' dallip.ated rapRMRI.liwe upna 
y_ wrill.aA req-at. 

AppeUla I ... § lilt U W"kal 
1Mrf.m.aac. C~ few ~ 
n-u ... ~yWsa, -...d Mtlpnljl. 
Noe-... ...wO')' 
L 1bI" ol &airy 

1nh.ala1J_ i.aca"--

7-lo....e 

U. ToJticoIOC 
C1inic.a1 ..,idenoa al I\e .dVWM etl'ec1a 

... oa.led wilh upGlUft 10 aabalOl, 
Il'Clllolil .. aIIthoplaylUte. &Ad acUAoUte. Ie 
pn:lent in the r_ of HVvU .oU<Ond1lCted 
Ipld.DliolOilwltllcil .. 01 oacupatlouUV 
upoaed wottlMl. raaUl, COIIlaCla al wotbn. 
.nd penon. Iivtq _ aabealOll, trwaoU&a. 
anthopl\yUI ... &Ad acdDoIltl aainM. 1"bae 
uudi .. bave .... da8AJte IIoIOdalioa 
tMtwHA CllpoeuN to .aMtt~lNIDGU ... 
"nlboplayWIa. AAd adlDOlJle aDd .. 
tnc:toued incldeac:. oIlq C8QC1W. pleural 
11M periconeal __ b.UIXIII ,..crouaLMdGal 
CIIncat. &Ad ubatot&a. ".. Iatl«le • 
dUablUlc niuutlc luat dle.aae thet " caueed 
only by '"poIlUIW 10 ubetlOll. ExpoMlN to 
ubea«o .. treDlOUte. uLboflhrWte. &Ad 
• clinolila b ... alao beaD ~tad wltJa &A 

incrOll.Nd incldaca al aeopb ... al. lUdAeY. 
lIItynpal. phatynaeal. &Ad bw:cal cavtt)' 
C&ACI .... ~ willa ok kAowa cbroAic 
occupatioc\al diM ..... d.iaeaae ~Ied 
witll.abe.IOI, trnIolIca, ut!aopllrW&a. &Ad 
ac:tin.oUla aeaaraLlr .PPMft .bout ZQ filii 
rollawlna lho rll"at oc:.curreftCI allXpolW'C 
Th .... .,. DO kAoWD aQde .aida Ullldelad 
with Cllpotllte to ubetlOll, tnmAl1t.a, 
anihopbylllt .. aod ac:t1nolla.. 

EpldelDioloaicalltudla IadJc:ate thIIt the 
liak or 1W18 C&ACIf' IUDO&IC upoMd .onw-. 
who lIIDOke c:iaarettea Ie ... lly iAawaMd 
out tile rI." oC llIIIj C&DCU &lIIOa8 DOG­
u~ IIDOk.an 01 upoeed noo·rnok ..... 
'TheM .Iudi .. lqaat thet c:aMtIoo 01 
amoIW1a wiU red&ica the rtaIt allllllj C&ACa' 
rot. penoo IXpoNd 10 ubcscoa. trctDolla.. 
uthop/lylU ... and ac:tiAoUl4I blAt wW no( 

reJlIGO il to tIa.a ...... !.ani al ri&k u that 
w.llna Cor an npoeed wotW .bo baa 
DeUt amoUG. 

11l Sip UM1 S~ of ElLpu.un ItIdMted 
DiaftH 

Th •• iane &Ad Iymp&omI allllllj CIIACIIt or 
pauoint .. lINl c.ancw iAduoed by cxpo.ww 
to IIWctWl. tremulil .. uthopiayW ... 1IACI 
IIClinoJil .... nal IIIlique. uatpt thatll cheat 
X·tay or &A upoacd pat1&A1 with lU&II C&AC%t 

may abow pt.w.J plaqYa, plowa1 
cakifialiao, ot pl.nt&l flhtoeia. Syaaploaaa 
c:haradlriallc oC meaotJt.Uooaa lDd.Yde 
abortnda 01 btMth. pain IA 11M walLa al the 
ciMaL till" abdanUAal pain. WnotAelioaaa baa 
a lIIuch loaau lalaQCY period ~nd with 
IWlt: cancer (-40 yNn VWlua la-aa yeua), 
and lDCaotlMUocna " IIM",ron IlIOn IItL.I" 10 
be ruwut amoaa work ... wbo wtrw nn. 
upoMd 10 ubealGa .t u Mrir ... 
),UaothaUoma it alway. ratal. 

A.Wc.toai. it pII1moAaty tibnMla callNd by 
Iha accwuuJalloa 01 ubnla. fiben iA lha 
IWlIL Symp&Olll.a ladlAde abormeaa ol bnulh. 
~in&. ralij-. UId vape rMllnp al 
aici.una. Wh.a tbe ntxo.i. wonce, 
aboc1nna af b .... ", 0CICUt"I nla at ..... t. n.. 
di.aplO'" of ~ la bated oa a ~ 
"r upown 10 aabnlol, the ~ ol 
ch.ancIcritUa radlolocic chana-. enQ. 
Inap4nIOty cr.ck.I_("*1. aod otbat c1UaIcal 
r .. '1&tft of fi~ lu.ac di.MaM. ftCURI 
plaqUH.ad thidteu.illl an obMtved ua X-
ra yl "' ...... durinc the .-ril' Itqoea of the 
dl ...... AatAaIlMia it olw.a a ~ve 
cUuo.ae ."u ia Ihe.bwnce of ClODllaa...d 
~ aJu.o..p ~ .PP"" IQ be a blcIUY 
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indi II iduatu.d c.h.arlocteriltic. IA MV..,. C&Mt., 

d..lh lll.ay be caUMd by ""p(f'a1Oly 01 
c.udi4C (.illIN. 

IV. ",".ill,au and Prwvandv. 
CoAJlda,.."oa. 

~ DOled .bove. .lIpGallte 10 •• be.loe. 
ttemoli ... aIIlhopbyW ... and aCllnollte 1M, 
boaa IinUd 10 Ion incruMd riM allu.ac 
c:.Ac.at. aauodIalioma. 1.lltoioleadl\l&l 
C&AClr. UId ubealOala IUDOGC ~l&ouUr 
upoeed -un. AdaqllllelCftOOina Ia&I 
10 delanaine all ecaploy .. •• polaolial Cor 
davalopl.Da MriCMla c:btoaic dIH.HI.1MC.b u 
• CIlACU. from expoallte 10 ubatoa. 
trotaoIi ... ""thopllyIU&a. and K\iAoIite do no( 

pntHDlly exiat. IIuwcver. IOQIo!I lctla, 
paItic:1&IIIliy cheal X .... y. and pu.lIII.onIary 
rWldiOll leila, mar iadicala lhat ao CGlplo, .. 
Ia.aa b.aa ov~ to ubntoa, kecuuUla. 
antlaopbyllit .. &Ad acUaoLi&a, iDcruainc.llie 01 
bet riM of devalupiq upoaww related 
cbroaic '"-.... 11 ia IIDpott1AtlOl11M 
pbylici&la to becom. lIuailiat .ilJa tbe ...,.WiI coadilioa. III wbida ~liOAlll 
upGlllte to uOesaOl, lNmolt&a. 
.othopbyUIa.. CAd .ctlaoUla Ie UbI, to oc:aar. 
nua " pou1kulady tmpoc1ut Ia ft"'liq 
madk&I UId wCllk biatoriM and ill coacIualDa 
phYlklil ax.am.laatiocu. WhIG u Idlve I 

amploy .. haa beaG idecumed .. bavUlc been 
ov_poNd 10 ubcalOl, t,.rnoUle, 
ulhophyWI" aad .c:liaoUt .. IIIoNIUNI lakea 
by the employer to eUDllnala or caitiae" 
Curth.er UjlC*&l"C ahouJd alto lower the riak or 
aeriuua Iona-...... COGecqUlGoCU. 

The ampluyer ia required 10 iutilUla • 
INd.ic:IAI aun-aillwlca pI08RIII rOl .U 
aGlplo)"_ wbo .. 1M' wiU tM ellpcM4ld 10 
uhc:aloa. IrecacJlile, anthophy llil .. and • 
IIClluulilellllM' "lie,. the lldioo level (0.1 
fiber per cubic ~Ier alllit, Cur 3U 01 

D\(In: dla)". per )".: .... I!Ad rot all aaapluyce. 
wbu .. ,. Ulianed 10 ... r. DCJilllv .. p,.....,. 
.... pirulor. All euaiutioc\l and proc.edW'H 
DIU,", t.: pct{onn.:d by ut u.ndcr 11M 
.... ('CfVWoo or .liaDMd phraic:iu, at. 
n:uucwhlt: lilllC 11M plllca, aad .1 DO COlt 10 
lhe "",pIoyco.. . 
A1~ tuo.d Lotilucie II pVIa to the 

pbYlliciolll in pntcribina lpacific IHIe to be 
iuclU&Jtod '" the IIMIdIW llUVeil1anc. PftIII"UI, 
OSHA require- la.clu4ioll oIlbe roUowina 
d~l. in the roulU. cll.l!min.alioa: 

(il MeJlcalllaai ",,0Ik hlaloriol with apedal 
ampb.ai. directed 10 iplptonaa 01 the 
,...pll1IlOIy .ya'lIm. CoIIdioY.acu.lu If alalll, 
"ad ~ve tract. \ 

(Il) CompleUoo 01 tbt rapiratocy ell ..... 
qUIIIIlUGll.atre c:on1aoine4 In AppeGdlx D. 

(iii) A phy.icI&lex.auai1altoa ioc1udina • 
cheal roent«enOll"CID an1 pu.llaoa.aty Iw\c:doQ 
..... 11""1 iDclucl.aa ma ....... 1IIIGl 01 th.t 
.Dlplo~"·1 rorc:.d vilal .. paaly (PVC) &Ad 
(un;ad .~torr v~ .1 __ aec:oad 
IFEV.~ 

(i v I AAy li&bcwaLory 1M' other leat thet the 
~ pbyaid.aA de-. by --' 
JDecJlca1 pRCUca to be a.c:a.&auy. 

Tb. _ploy_ Ia reql&!nd 10 caake tba 
p4"ftQibed IntalVaU.tweacla ... t &ADoII&l1y 10 
tho... ~O!l_ COYenctlllOnl ol,- th.ua 
.pooaILed iC nocoauneoded by ..... cxaciAint 
pbYlicWl; aAd I&poG I«aIa.aIioa 01 
-=!i1oYcrocnt. 

(1M.1AU1. "", I ~c IJ 
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11M cmplo)'er' I. requUed 10 provide \he 
phyaidaa with th. rollowlnc inCarmalloa: A 
cop)' or thl_ aland.,.d and appendleu; a 
deacnpllon or tIM anplo)'H'. dlilln uthey 
,..1.1. 10 .. buiCK npo.UR; \he 811\plo,...·. 
,..p,.. .... lIlIv. 1ev.1 or aJlpcMUN 10 ubneae. 
lreftaallte, uchophyIlU •• aod Kllnollle: a 
d .. cnpUon at any penon" protactlve and 
rnpinllory equipnalnlllMd: and lnlonnlUaa 
11'0. prn~ lMdJul ..... tlnaliona of"" 
.nec:ted l.piOy" tha' Ie GO' othetwtM 
available la IN phy.klan. "'aid", thle 
Inronaalion available lo the phyildan wUI 
aid In aN nai ... doa or the .. plo)'"·. healda 
In ralaUoa la ... iped dull .. and Ii ...... la 
_u penonaI prollCllva equlpaaanl. " 
raquirad. 

The employ. '- raqulrad to ob ..... a 
wriUaD opinion rroaa 11M .xuWdna pbrUdaa 
c:.anlllalncllM rnuJlI or the IMdic:a1 
uaJDiAatJoa; 11M pbpklan', op"'1oa u to 
wtNtJMr 11M ~ baa an, cIacec:Md 
IMClIc:aI concl1l1ou tJaa, would piece 11M 
a.p!oree a. aIllDcrMMd"Nk oI .. poeuNo 
ralae.d ciIeeuc all, NCO"'=mrW 
IlInlIaUona oa IJM .. pIofM or oa 11M ... 01 
paraoaaI prolaCll •• equipaeat: IDd • 
.11 ..... ' tbat tIM aaployoM baa beee 
1nI~ br die plapaaa olebe raeulte 01 

\he medical n.aIlllaaUoa and 01 UJ aedlc:al 
condltfcma ralaled '0 ubn«oa. U-U, .. 
.nlhopbyllll .. and .c:UaolUa .1l'pOIUra tha, 
require furtbar axplanaUoA or tnalmcnL 1'Ia'­
wrillea oplnlaa .lIat noc rnu1 apedRc 
Rndlnp or dIapoeH ........ to npcNUN 
la ubneae. tnaaoUle, ulbopiayWIe, .... 
KUnoU ... aDd • cop, oIebe ~ ..... be 
proricMd to 1M aaec:tad ...,aa,... 

.... 
....... .....,. "Ill" ... u.."--

II \ " I 

Sac. 
U_1OO B-.d PI""«" .... 
1I'2C..I01 Beartac ~ 
1 ... 102 J:rw aDd t_ ~ 
1nLlU ~"""",Iqp 

1'll.H V~ 
l'll.lU ~NIorw ~ 

1IX.IM W" bela, UteUDee. lAd ..... 
rvdL 

1 .. 101 "' .. 1Mt&. tau. W .... CftW' fill DIU' ftW, 

REFERENCE ALE 

lJX.IO"f Dlt:lDItIane ~u .. ble CO uu. .. 
s-n. 

11Hl.1M HeM,...c.actJoL 
(aJ J:Dqrtoree. work.lDc lD areu 

where there III a poatble d&Dcw of 
head lDJury from lmp&c:&. or from fall· 
Lac or tb-tnc objecU. or tram electrical 
ahoclr. aDd bUl"D&, Ih&U be pro&ec:c.ec1 br 
proC.ecUve he.lmec.. 

(bJ lIe1meC.1 for the ~ ot 
empI4,... acalaA IIDpe.ct aDd peoe&ra.. 
t.kIG at f&WDc &Dd ~ ob~ &h&Il 
meet the ~ C'O"wnecl III 
ADuIric&A Natloa&1 8t.aDdatda JmCS. 
tut.e. ZIt.I-lMt. 8&leC.J' Requir'ealocD&a 
for IDdu.trta1I1-.d Protec:Uoa. 

(e) Belmet.a Iw the ~ pmCectIna 
of emp&oreea expc»ed to hlcb YOltace 
eIedz1ca1 aboct &Dd burna ahaU meet 
the apedtk:&tJoaa oont&LDed la AmIIft. 
C&Il NatJoaaI sr-odudl lmUtuw. 
ZlU-ll11. 

l1J&ltl ......... I~ 
(al W'bernW It. II DOt feUlbl. ~ 

nctace t.ht DOLle 1 ...... or dQnUoa of 
GPQIUr. ~ t.baM eoectned In Table 
D-20 Pwmt..lble NNe Er:poaar-. ID 

11. 
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TOXIC SUBSTANCES 

,1110.1001 ASBESTOS. TREMOUTE. 
ANTliOPHYWTE. AHa Ac:T1HOLJn. 
(Sec. 1910.1001 revi.sed by 51 FR 22133. 
June 20. 1986J 

lal Sc,)p~ and applicalilJn. (1) Thil 
le':Iion appliel 10 aU oc:cuputional 
e~pl)lIu:'tlS 10 ubelloll. II"emolile. 
ilnilil)phyllile. and aC:linolilr.. in an 
industril!lI covered by Ihe Oc:cupeliollill 
5.JrelY lIud He.Jldl Act. except III 
pruvllJ.'" in parMaraph (al(2) o( Ihil 
IW!cliun. 

11/ Thil secliun doe, not apply to 
c:on,Iruc:lion work u defUled in 29 Ct'R 
lY10.11/bl.(Exposure 10 L,beIIO" 
trl!lUolile. anlhophyllite. and aClinolile 
in c:onslrucliun work il covered by 28 
CFR1~28.S8.r 

tllJ De{itliti"n~ "Action It!vel" meanl 
an airborne conceatratioa ol.lbelloa. 
trem\llile. Inlbophyllillt. actinolile. or I 
combination of Ihele miaerall. of 0.1 
fibtlr per cubic centimeler (f/ct!) of air 
C01lcul~led al In eisht (8)-bour lime­
weiShlad Iverase. 

MAlhell.OI" includel chrylOrtle, 
amulile. crocidolite. tremolile labeltoa, 
anthophyllite ubellO" eClinolile 
all,eslu" aad Iny of these minerall that 
h~vlt beea chemically trealed and/or 
allered. 

M Aliailtant Secretary" meanl the 
AI,islllnt Seaetary 01 Labor for 
O~cupalional SafelY and Heallb. U.s. 
Department of Labor. or d"lipee. . 

M AUlborized persall" melM aay 
person authorized by the employ.r aad 
required by work dull" 10 be present In 
regula led Ire I .. 

"Ditec:lur" meana Ihe Director o( the 
Nationallaatilute fo!. Occupational 
SIIfety and Heelth. u.s. Department of 
Health and Human Service .. or 
dl!Sipee. 

"Employee expoaure" meenl thal 
e)l.posute to a.irbome ubettoa, trelnOlite, 
anthopbyllite. acUaolite. or a 
combinallon of the .. mineraJI that 
'Would oc:cur U tlw employ .. weN DOt 
ul1ns relplratolY protective equipmenL 

"FibeJ" .... alll a particulalll form of 
ubnto .. ttemolit •• anlbopbyUlte. or 
IIctlnolite. 5 mic:rometen or lonaer. with 
a lenath-lo-diameter ratio of at Ie ... ~ to 
1. 

"Hish-amciency particulate air 
IHEPAI filter" /Deana e mter capable 01 
trQPpi~ and relaini",et lealt 8Q.81 

pereent 01 o.~ microlMter diameter 
muno-dlapel'H particle .. 

"Ri'IIUlilled area" meens In IIre:t 
uI .. blillh&!d by the employer 10 
dem.rellte .rel. where airborne 
eoncenlratillna of UbeIIO" &ramolile. 
Inlhophyllile. actiMlite. or I 
cumbin:tlion or th ... lIlineNl, .xceed. 
or C.l!1 realiolnably be eXiJected 10 
e . .:ceed. Ihe permiSlibl.el(po,ul'If lil:l:L 

·1'remolite. anlhoph~Uile. or 
nctinolile" melna the non·albeltol furm 
ollheu mlnllral .. Ind Iny 01 the •• 
mlneNI. thai have been wllllc.lly 
tteilled and/or altered. 

(el Permissibl. e1tposUl'fllimil (PEL). 
The employer IhWl enaure that no 
employee II exposed to aD airborne 
conceatration of albellOl. tremolite. 
anthophyllite, actinolite. or a 
combination of the .. raiDerala In ncesa 
olo.z fiber per cubic centimeter of eir el 
In eidiat (a)·hoUl time-weishted a".rase 
(TWA) al detenniaed by the method 
prescribed in Appendlx A 01 tbi. 
seclion. or by aa equivalelll method 

{d) E.'tpo.ur.moniloting.-{I) 
Ceneral. (II Determinationl 01 employee 
expolute aha1l be IDIde froID breathing 
zone air .. mplel that IN representative' 
01 tha a.bour TWA. of each employee. 

(ii) Representative a.hour TWA 
employee "'pos"," .baD be detllf'llliaed 
on the buil of ODe or mora IUlplee 
represeatinl lull·ahift expoaurel for 
each shilt lew each employ .. lD eech job 
daNiftcalioa lD each work area. 

(Z) Initial IIJQllilDlina. (I) Each 
elllployu who baa a workplact or work 
operatioa cov..ct by thia ltaadard. 
except u provided ror lD p&ralflpha 
(d)(2)(ii) aDd (d)(Z)(lii) of tb1a MCUon. 
llhall perform initial moaitCH'laa of 
emploY .. 1 who ..... or IDly rwaaonably 
~ expected to be expoaecl to alrboru 
concentratioaa at or above the ac:doa 
level. 

(11) Mer. the employ.,. baa 
monitored altar December zo. 1" ad 
the IDODitoriq .. tlaI1ea aU olbar 
requiremeata of tb1a MCdoa. the 
empluy.r may Nly OIl lucla earli.,. 
IDODitorins Naulte to .. daly the 
requitementa of parqrapb (d)(Z)(I) of 
thiaMdioa. 

(iii) Where the employer baa relied 
upoa objective data tbat delDOftltrat .. 
that elbntoe. tramolite, aatbopbyWte, 
acUnalite, or a camblDadOll of t.bae 

5-212 
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minu.11 Ie noc capable or beine 
Nleaaed In airborne coacentrationl at or 
above the Ictlon level under the 
a"peeted conditioDI or proceuiDa. uae, 
or bandlina. then no Initial moniloriq Ia 
required. 

(31 Munitorin, IlWIu.ncy (/Mriodic 
monilJJringJ and pot~nu. After the 
initial deh,nninationl required by 
F4I'Ijfraph (dl(21(i) of thi. Ncli"", 
Ilmplal Ihall be ollu&:h rnquency and 
path,rn al 10 reptelent with relllOnllble 
la:urllCY the levell of expolure or Ibl 
employeeL III DO caae theU •• mplil18 be 
611 inlerval. areater than lilt mOlUhI for 
employeel who .. IXPOlun:a ma, 
",lIlOnably be fOreMen to C)l.cee'" the 
actiClnleveL 

("I Chall,a in l1IDIliturins {royu.ncy. 
If lither the initial or the periodic 
moDitoriq requlred by pilrqrapha (d)(zJ 
and (dJ(31 01 tbia MCtion 1"'listicaDy 
Indicata thIIt employee UPOlurea IU'8 
below the actiClD levaL the employer 
lIlay diacocduua the IllOnitoriq for 
thou employ ... WhOM e .. poeurea IN 
reprel4lnted by 1&ldllIlOnitorina. 

(5) Additional lIJonitoring. 
Not'Withalaadiaa the provilioaa Qr 
penaraphl (d)(2)(U) and (d)(4) of tbll 
MCtioa. the employer abll iIIItitute the 
expoaure moDitoa"iq required under 
parqrapha (d)(Z)(il and (d)(3) of th1a 
aecliOD wbenaver u.ar. bal beeD a 
chanae iD the production. pt'OC8II. 
caotrol equiplllCDt. penoanal or work 
practicel thIIt IDlY ....wt ill DeW or 
addHioaal ClXpoMII'eI above tbe adloa 
level or wbea the employer baa any 
relllOD to lUIp8Ct thlt a c:b&aae awl 
rnuJt lD Dew or additioDMl expoeuru 
above the acliOClleveL 

(6) Method o/lIJonitoring. (I) AU 
aampla takaa to .. liary the moaitoMa 
requituaaAta of paraarapb (d) ahal1 be 
penoaal aampl .. c:ollectad foUowiq the. 
p.roc:eduree lpecUiecllD Appeadix A. 

(U) AU NIIlpJ .. tabo 10 Ntlaf'J the 
IDODitoriat Nquinmea&a of pua .... ph 
(d) aball be evaluated uaiaa tba OSHA 
RarlNDCe .... tbod (ORM) apec:i8ed lD 
Appeadix A 0( tbJa MCIioa. or III 
equivaleat CIOWlUac .. tbod. 

(lU) If lID equlvalaat method to the 
ORM II II.Md. the employer abaJ.I ......,. 
that the method .... ta the foUowlDc 
cri-.tl: 

(lee. 1t1G.l001(cQ(IKIII)J 
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(AI ~plicale expolure dilla ueed to (41 Profli:Jion of l'e6piratol'lo Eac:.b 
ntablilh equivalency.,. coUecled in penon enlerina .. reguJllled lIIea lIbllU be 
lide-bY-lide field and laboralory lupplied with and required to laM a 
comparilOna; and relpitlllor. lelecled 10 accordance with 

(81 The comparilOnlndicale. that QO% paragraph (gIt2) of W. MCtlOn. 
O( the lample. collected in the ranse o.s (51 ProhibitecJ actil/iti~ .. The employer 
to 2.0 time. the permi"ible limit have au .haU enlure Ihat employ". do not ellL 
accuracy rall8e o( plua or miou. 25 drink. .moke. chew tobacco or Sum. or 
percent o( the ORM re.\&lt. with a "5~ apply cOlm .. tica ill the resulialed lira ... 
confidence level .a demonatraled by a (f) Methods 0/ complionca.-{l) 
114Ii1tica11y valid prolocol; and EnginHril18 contra/II and wort 

(e) The equivalent method i. prot:tit:u. (il Th. employer alwll 
documanted and the re.ulta o( the in,lilute enaineerins conltOb and work 
comparilOD lutina .,. maiAtained. practices to reduce IUld maiAtain 

(iv) To laWy the mooitorill8 employee npo.ure to or below the 
requilemanta o( paragrapll (d) of thi. expOiUte limil prelCl'ibed 10 p&rqnlpb 
If!ction. employera mUll uae Ihe reaulta (c) of tIU. lection. elU:epl 10 the exleDt 
o( mooitoriq analYli. performed by thut IUch conltOla are not ( ... ibl .. 
laboratoriu wbich have wlituted (iii Wherever tha (ea.ible enaiDeeriDI 
qwdity .... urance proarama that loclude cor,nla and work pract1c:a that CaD be 
the elementa u preacribed In Appendix !n.auluted aN not .uIfldealto reduce 
A. employee upoaure to or below the 

(7) Employee nOlification of permiuible expol"'" limil pnacribed ia 
monitoring If!Su/t •. (i) The employer paragraph (c) of tbia eec:tion. the 
abalJ. " .. iddn 15 workin, day. lifter Ih. empluyer IhaU laM them to reduce 
receipl 01 the relulta o( any monlolina employee exPOI"'" to the lownt level. 
performed UDder lbe ltandard. notify lbe achievable by the .. controla and abaIl 
a£f.:ctad emplOyeel of the .. re.ull. in lupplaneal them by the laM or 
writina eillUir individullUY or by respinllory protectioa that CGIIIpU .. 
POlting o( .... ulta in liD appropriale wilh the requirementa of parapph III) 
locaticm that iI ac.ce"ible to aJJeclAld of &hil IIClion. 
emplo)'''''' 

(ii) Th. written nOlification required (iii) For the (oUowlq Openlliaoa. 
by INlragraph (d)(11(il of thia INICticm wherever rea.ible ea.aiIlecrins coatrola 
lhaU contain the con-ective and work practicee ahal CaD be 
action beina ta.kan by the employer to In.tiluled II1II not .wnc:ieallo rcdllCll the 
reduca emptor" exPOI"'" to or below employC!e exPOI .... to or below the 
the PEL. wtuarever mooitoriq multa pe.~ble upoaure limit preacribed In 
indicall:Ci lhat the PEL had been JMlralVaph (cl of thi. HCtiOn. the 
eueeded. emrloycr ah .. 11 use them to reduca 

(eJ RltJuJalMl AI!HU.-(11 employee expu.we to or below o.s fiber 
&lIJbJi!llun.nL The employer ahall pet cubic centimel.r of air (aaaultipt-
eatabliah repJaled .,. ... wherever hour timeoweiahled aVenilel aad .IUAU 
aitbome c:onc:entrationa of a.belloa. .upplament them by the UN of any 
lremolile. anthophyllile. actinolil .. or a cumbinaliCln o( re'pirlltory protection 
combinallon of the .. minerala II1II in th .. t compliel with the req&&iNIDenl' of 
ua .. of the permil.ible expo.ure limit paravaph (s.l of thi. NCtioa. work 
prncribed lo paragraph (c) o( thi. practices lind feasible eaaiAeeriaa 
MCIloG.' control. Ihal wiU reduce employee 

expoaure 10 or below the permi .. lbla 
(21 IktnlU'CQuun. Regulated area. expo.Ute limil preac:ribed In pcral"lph 

lhall be demarcaled (rom tbe rell of the (t;) o( thil .eclion: Coupliq culoff in 
workplace in any maMlr thaI minimiul priJn:U')' a.be.ta. cemenl pipe 
lbe number 01 persona who will be ,mltnu{IIcturing; aaaclin, lo primary and 
expoaed to .. be.tOI. lremolile. secondary .. beato. cament Iheel 
anthopbyWIt'. or actinolite. ml&nu( .. c:lurina: &rindlna In primary and 

ICcondary friction product 
(3) Acce ... Accn. 10 reaulaled are.. manuCacturirl¥= cardiaal and .pinniq in 

Ihall be limited to aUlhorized penona or dry textile proceuea: auc1 arindlna MUd 
to penona authorized by the Act or Ilindin, 10 primary plll.tica 
rea\&llltlooa iaaued punuant thereto. manuCac:turina. 

REFERENce FILE 

(ivll..ocal eXhauat ventilalion. Lacel 
exhaUlI ventilation and dual collccliun 
.Yllema ahlill be d~'isned. CONitrucled. 
iJl.laUed. and mllinlained In ac:c:ordamce 
with aoad practicel such a. thoM foulld 
in lb. Americlin NllliuNiI Standard 
Fundamental, Co\'emina the Dc.isn lind 
Operlllion 0I1.oc:M1 ~ual SYllema. 
ANSI ZU-197l1. 

("I PartIcular tool •• All hand-operatt:d 
and power-opetated tool. which would 
produce or retea .. filH:n of Ubeltoa, 
Ircmolile. anthophyllite. IIctinolile. or II 
coalb~lion of lb ... aWlerala 10 u to 
e.'lpoae employee. 10 levela in exCII .. of 
the elI.po&ure limil preacribed in 
paragraph (e:] of Ihil MCtion. .&&&:hlll, 
bulllUtlimiled 10. "WI, ac:orere. 
abraai\'e whecla, and dri1Ia, iball be 
provided with local ubauat vent1latioa 
Iy.lema ",Wc:.b comply with parqrapb 
(f}Q)(iv) of tbia lection. 

(vi) Wat methoda.luofar u 
praclicabl .. a.bealoa. Il'emoUte. 
authophylUta. or acUnoUte ahall be 
hMJIdled. mixed. applied. removed. cut. 
ac:orecL or otherwi .. workad 1A a weI 
.tate .uffic:ieD1 to prevent the emiuioca 
of airboru fibers 10 .. to expoN 
employ ... to levela in ucaa 01 the 
upoaure limit preecribed lo pameraph 
(c) 01 tbia aecUoa. wUae the uaelulaesa 
of the prod~ would be dimlni.bed 
lhueby. 

(wi Material, CODteiDUla ubea_ 
bemalita. entbopbyWte. or act1Aollle 
.hMIl nat be IIPpUed by apn, .. thoda. 

(vW) Put1cu1ar producta aael 
DIMationa. Na .. beatoe ceJUn" mort.IIr. 
coatlna. pout. pluter. or aimilar 
IDIIllrria1 COlllainina aabatoa. tremoUI .. 
anthophyllite. or ac:tiAolite ahall be 
rellloOved from bap. c:artoaa, or othar 
canlaiaara Ia which they aN &hipped. 
without bcina aither wetted. or encWMd. 
or vautilaled 10 al to prevlnt ell'ectively 
the rei .... oIalrbonae fibers of 
.. beato .. trlmolU .. aatbapbyWI .. 
acttnolita. or • cambiaalloa 01 tha .. 
minenda 10 a. 10 IXpoM employ .. 10 
Wv.1a lD eXA:e .. o( the limit prnc:ribed In 
paragraph (cl o( thiI .. ctlon. 

(Ix) Cotnp,.. ... d air. Comprnaed .u 
lballnot be uaed 10 Nmo" ... b.aloe. 
tremollt .. anthophyllite. or actinoli~1 or 
IDAlteriala coatainfll8 ubelloa. lraaIGlita. 
anthophyllita. or actinolite. unlesa the 
comp .... eed air ilu.eci in canlUIICIIOll 
_ith a veotilallOD Iy.lelll dellaaecl to 
capture the dUll cloud created by the 
comornaecl air. 

(Sec:. ,.,o.1OG'Cf)(l)(1at) 
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TOXIC SUBSTANCES 

(2) C:lJntpItQn~e pm;.·:om. Iii Where Ihe 
FE!. il ex~eed,=d. Ih. empluyer ahaU 
ellldLlilh .nd implement It ",riuen 
Pl'O"ofIlln 1:1 redllce emplu)'ee expu.1!I"e 10 
(it bdnw Ihe limit by meant of 
engineering ItnJ "'urk practice conl~oll 
". re'luired by parclsrllph 10(11 O( du. 
lectiGn. .nd by the ule of rc.piratury 
prolac:tioD where required or FenniHed 
under this lection. 

(Ii) Su~h prugrelms .hwll be re· .. iewed 
and updaled .. , ne.;:e'I~:'l· 10 r-=f1t!ct 
,igr.iCiaAnl chanlld an .he 1Il .. IUI of the 
employer'l coUlpli.lRce program. 

lii i) WriUt!n pro&!,oI&n6 .h,,11 be 
lublUitted upun rt:'luest for IIxillUir.;atiou 
aDd copyina Io.lhe Alliatwnl SecreloAry. 
Ihe CinH:tor. aCCeclwd emplu)1I1:1 and 
designaled employe. repre:Mnlo1lillo!L 

(iv) The eUlploy:tt Ih:')1 nut u •• 
.Dlplu~·.e rotllbOG al a Ineellli of 
comphanClf with the P£L. 

lil kespiratol)' pNt«tion-(l) 
Cen.raJ. The employer &han provide 
re»piNtol"l, and eoaure that they are 
uwd. where n:qu.ired by IhillKtion. 
Re'('Iiralon lhall be uaed iD Ibe 
folUowiq circwD.staAces: 

(i) Curinl the iDtenal nec:es1lllY to 
inatall or implement feuihle enalneertnl 
and work praetl.:. controll; 

(ii) lD work operatlona. auch aa 
maintenance aDd repair activlti ... or 
olhar activiti .. for wbich ansineeriAc 
IlAd work practice controls are not 
reuible: 

(iii) lD work .itutlona when feuible 
dqiDeertq and work practice controls 
are aot yet aufficient to reduce expDture 
to or bele. w the u:poaure Ucnil; IIDd 

(iv) lD 8Glerauc1ea. 
(2) &.piralDl' •• JectJDn. (i) Where 

reapiralon .,. reqllind UDder dUa 
f8Ctioa. the employer ahall .. lid aDd 
provide at ao cOat to the employ ... the 
appropriate reapirator aa .pecifled ill 
Tabla 1. The employer .hall .. Iect 
re.plralon from amon, tho •• jCiinlly 
.pproved a. beina acceptable ror 
pr"teclian by the Mine s.tlety and 
H.II11h AdmiDiatration lMSHA) .nd by 
the Nat&onallnatitutl ror Occup.tionlll 
Surety and Healtll (NIOSH) ""d.u Iho 
pruviaions of 30 CFR Part 11. 

(ii) The etmpluyer ahall provide a 
powueJ. ltir-pW"lfyinJ respir~tor In lieu 
of 0Ir.)' nt:lalive pre •• unt nlapiralor 
lpecifiord in Ta"'e 1 WhPIUt"Ir. 

(.\) An em"loy.:e chooael to \&IG thia 
tl'r<l olf rcapiralor: and 

(B) Tbia reSpirill(\r will pruvide 
adotquate protection to Ih. empl.:»yae. 

rAau: 1.-RESPtfIATOfIl' PRonCTIC»I f<M As­
lIiST-:lS. TAE~ITE. AH~\'WTE. AftO 
Acru.OUCE fIOfA& 

... ..,......,cII'MI.I •• ........,.. 
Qf.~:If ............ ----
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III IUch transler. it" luch a differenl 
posHian il oIv"ilable. 

(4) Rr .. ~;mtQr fit "~$t;nll. (i) n~ 
er.lpl ... yvr Ih~1I enlure tila t liIe rp~pil·.uor 
i .. "ed 10 thE" enlplol'f!e uhibill Ih .. I~ast 
pn •• i"le fllc~piece leakwgl and thltt th .. 
n .. lipiratur il fitted properly . 

IiI) For each employee weari.18 
........ - .. , "s t."""- .. ...,.. _ n~lIliv. prelJure rcllpi:Ulon. r.,,~loy~,.. 
I'~I""LI. ..-...._,~_ 

q ...... .b;all ~rror.'11 either quantlt:ltive nr 
IIOC II -_ .. 10 ,:« t . ~ .. __ ........ _ clu"hlal1ve face fit t,. .. I. at Ibe tim~ or 

1:..1 & lIEu. =:::::- -....-. iniliOli fiUin!! alld at I .. &llit e"ery lilt 
....... _ .. 211l1cc I Mt ~ _",.,.., _ munths tbt.rell{ter. The qualit .. lj\·1! fit 

,loa I ~ :, =- -....- 11:.11 may be IIsed only for leatina Ihe fit 
a. .............. , __ " of half·maak reapiraton where they oare 

- • _.... - plnniuod 10 be worn. and ahaU be 
..... ........ 012011 U I. ~ __ ~ _ conducted in accoN':lRCe with .~ppendix 

CIC I'GOD II PE~ ,... ...... II ...... C. l11e lesl. ahltU be uaed tu aelect 
Go __ 2011 U.:r t. ~ -= ...,... ~ _ rolc~iec:ea Ihat provide the requi:ed 

c .. t C"JQ II PElt_ ..... _... • ...... r-~otllc:tion lIa prelCribed in Tab'" L 
:",,:,.~....::--' -= (h) Protectiv .... Dr! c/Dl.'rinl (Uld 
........ __ ...... ~iljpn:ent--{l)Provisicllland~.ll.n 
- empluya. !. exposed 10 .. abttalos. .... , .... '-- ......... '""* __ . tre:noli!~ IInthophyUite. ac;tinuliw. ur .. 

~.::::..-=.: = =-:=-.::-: II _ combiaalinR of theae lIliaerall allove the 
lit ,- __ .... _ ..... _....- .-,;.... PEL. or whllre the pouibillty or e~e 
(- ~ _...... . Imlatlon ewl&. the -=mpluyer iblaU 

(.1) RaspiratDl' progrom. (1) Where provide at DO coat to the employee and 
respiral"ry proltICtlOD i, reqllired. the en.ure lhat the employee UNa . 
amploYllr ab.u lnatltut. a tIIpirtltor apprcpriate protective work dolhinl 
r.,oHf2&1l in .. cc:ordance with 29 erR and aqulpmeat aucla at. bUlllOtl1milw 
1910.134lb), [&I). (e). aDd (I). to: 

(ii) The employ« ablall pennlt .. cIa (i) Cov.....u. or limitu lull-body ~ork 
employee who uaea a ruler n!l'iralGr to dothiDs: 
chanl~ Ih. filtu .lawn .. whenever all (Ii) Clov ... heAd coverin ... iUld root 
inc~a .. ill breathlna NlI.UDce is c:ovcriDgl; and 
de:ected and lhaU maintain lin aelect"ate (iii) Face lhielda. vented aouJ-= .. or 
auppl) 01 mtw .lemaall ror thla othft appropriate protective equiprn..eut 
pUlpaae. which cQCDpbea with ilV1o.133 ur t~i. 

(iii) Emplo~ ... who wear reapiraton Part. 
alwlL be ~lted 10 luv. the (1) R.emovaJ and 1lDrag". (I) l1ut 
rqwlAttd area to wun their raea IIftd employer ahaU .naure thetamployeea 
reapirator lacepleca whenever reDlOve work clothiq coDtacniJw!ed 
DKe.wry to prevent akin Irritation with ubas_ lrelDOlite, anthophylUle. 
auoc:iated with reapiratot ..... or actinolite c.aly In c:hanp I'DOIII8 

(iv) No employ .. aba.Il h.a"laned to provided ill accordanai with pu..,aph 
t.lakl requl.-ina Uw uti olruplrat.an If. U){I) or thia aactloo. 
tw .. d UPOIl h!. or her lDOat rec:ect (ii) no employer IhaU .uure that no 
examinatioD,. u aumini"l phyalciu employ. taba contam1aated work 
dflterminea that the empwy .. will be c1nthlnt OUI of the clau .. room. ucept 
unablo 10 Cunctioo oonnaUv w ... rine a tt.o ...... pIoy"' authorized to do 10 ror 
rl!lpirator. or duat the aalety or health gf th. purpoae of lauaderina. mainteauu:a, 
tile employee or olher amploy ... wUl be or diapoul. 
impaired by Ibe UN oIa .. apirator. Su.dl (Iii) Contaminated work dathlq IbaU 
c.:mploy .. aball be auipeel to another be placed aactltond iD doaect 
jau 0, lIivCQ the opportunity to lrunaf... coolain.,. which preveat diapenloa of 
1:1 a diffllreut poailioa who .. dutl .. be the aabeatoe, Inmoli ... anthophyllite, 
or Ihe it .ble to perform with the MIIWI and at:tinnlite CMllaide tbe c:onlaillllr. 
amployar. in tbe .. 1nI laOlf8phi~l erea 
alld with Ihl aame .. niotify. Itlltua. aDd (Iv) Contalaera or coat.min.led 
rol'" or pay the employ •• had IUat priut protective devicel or won. c1ulbi.,. 

(Sec. 1110.1001(111(2)(1wI. 
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which are ,0 be IIlken 01.11 of chans!! 
rooml or Ihe 'Norkplace for c1eanins, 
maantenance or dilposlol. IhMII bl:ar 
l.Abcll in accordllnce wilh parallraph 
(iJIl) of IIUI leclion. 

(l) Clr!aning and repl'accnlt:nt. (i) The 
eanpluyer Ihall cleMn. I.nlnd.:r. rep_ur. or 
repldce prolective c10lhing and 
cGuipment required by thil pllrllilruph 10 
r.a:unlain Ihtlir efieClivl:nt'li. nle 
empluyer Ihllll f/ro\'ide c1c:m prolt:ctive 
clolhlflK and equlpmenl alll:lIl1l ... llcUy 
10 each "fleeled emplnyr-e. 

(ii) The employer shall prohiLil Ih&l 
rcm..,nl of asbeslos. lremOlile, 
anlhojihyUile, and aClinolile fwm 
(lrOlecu\'/: cluthinll and c:quiflmenl by 
LJic..willS ur shilking. 

liil) Laundering of conlaminllh:d 
clo.hins shllll b.t aJone so as to pn:""ul 
Ihe 1't'1C:IIM o( .irbome fiben of 
IISllCSIOI, tn:molile, IInUiophyllile. 
.cl;nolile. or. CODlbinalion of these 
Clioerllil in eXCel I a( Ihe pt!mli::sible 
U,POlure limil preacribed in purilgrllph 
(cl o( Ihi. aeclio1n. 

Ii v) Any cRlployer who sives 
conlAminated cJolhinS 11.1 IInother penon 
(or launderinl s~lill infuml IUch pcrlKln 
o( !hit requirement in par.srap~ 
(h)(Jlliiil o( Ihil Mclion 10 elCc:ctively 
prevent the releale o( .irwrne filH:rs o( 
In.heIIOs, tremolite. .nthophyllill". 
actinolile. or • combi~liun of Ihese 
minerall in excesa o( th~ pcr::lis:;ible 
UPOlure limiL 

(v) The employer .hall :n(urm any 
person who laundcn or cleana 
protective clolhing or equipment 
conl.minalt:d wilh asbe.lo .. tremolite. 
.nlhophyllile. or .Clinolite. o( Ihe 
polenli.!!y h.rm(ul effecll o( elt.,allure 
10 "lbe,lol, tremolite, .nlhuphyllile. or 
IIclinolile, 

(\'i) ContamlDAled cloth ins -ahall be 
tr.nlported in ... Ied Imperme.ble bas .. 
or other cloaed. impermellbl. coDlllinen, 
and I.beled in .ccordance with 
pualilrapb (j) of thil HCiton. 

(il HYIlieM /ociJili .. and practicn­
(1) Chang~ 100111&. (i) Th. employer lhaU 
provide cl •• n change room for 
.:a:;Jloyeel who work in areal where 
thair .irbome expolura 10 a,bestoa. 
tremolite. anthophyllite. .ctinolile. or :a 
combination of IheM minerall la llbowe 
the penniuible exPOlure limiL 

(ii) Th. employer Ihall ensure th.1 
ch.na- roolDl lira in Ilccordlln~ with 

11910.141Iel of Ihie part. and.re 
equipped with IWO IIp.r.te locken at 
stora!!e (licililies, 10 sepllr.ded 81 10 
prevenl coninminillian of the empluyec's 
IIRet cl\lthcs from hil prulec:li\'e work 
duthing .nd equipment. 

(2) Shu wen. Iii Th. empla)'er IhMlI 
ensure thlll emploveel who work 10 
111'1:111 'Nh&:re Iheir lIitbame expolura II 
lauo\'e the pl'rmillsible exposure li~ 
Ihower III Ihtl end of Ihe ,,'ark Ihift 

iiil The t'OIrluy~r shall provide 
.hower fllcililiel which comply with 
11!110.141(dj(='1 or Ihil pllrl. 

liii) The employer shall enlun! Ihlll 
I!mrlr,)'ecs who are I'1!'quired In IIhower 
rll.rlillunl 10 paragr .. ph li)(2)(i) of thil 
IIcclion clo nollea\'/: Ihe wo",,,lacc 
we.-rinl! IIny dulhinll or equipnlcnt wom 
during Ihe work shieL 

131 wncht'tJf)llI$. (i) The cmployer shall 
p!'O\ide lunchroom facililie. (ur 
emplayeel who work in .real ... ·here 
Ihf:ir airborne exposure I. above Ihe 
pennissible upo,ure limiL 

(iiI The employer ahlill enaure lIIal . 
lunchnKlm facilitics ha VI: II (K1iitiu . 
prl:l»Ul1I. fillcred air lupply. lind lire 
readily acceuible 10 employee .. 

(iii) The empluyer sholl enlure thlll 
employec. who work in are.1 where 
Iheir lIirllOme expo.ure II above Ihe 
pt:nnissiblet upolure Umit wDh their 
hand. and fOiCCI prio. 10 ... tins. drinkins 
or Ir:lcking. 

(i\ I Th. emplo)'er .h.U CDiure tN.t 
empluyee. do not enler lunchroom 
f;scilili':l with protec:Uve work clolm", 
or equipmenl unleu lUdace ubealoa. 
lrcmuitle •• nlhophyUite. and .cUnolite 
fiben hOlv. been n:naovl!Ci (rom the 
cluthinS or equipmenl by v.c:cwrins or 
olher method lIIlIl reenoves dUlt wilhoul 
causinll the .lbeltOI, tremoliie. 
.nthophyllile. or Itctioolile to bt:come 
.i.-bonw. 

(j) Commllnicotion 0/ hazarda to 
em;lo,t·eco.-{l) Wantina .i,II$. (i) 
Pol'ting. Wlimina lignl IhaU be provided 
and dilpl.yed .t e.ch regulMled ate .. Ia 
.ddltion,. w.mins liana &haD be POlted 
111110 IIppruachea to regul.ted ...... 10 
tbid 1111 emplo)'ee may relld the lip . 
lind t.tk. nece •• ary protective Ilepa 
balore enlerina Ihe .reL 

(ii).Sign lpecificatiuRL Th_ warnlns 
liGns requited by paraarapb (1)(1)(1) of 
thil .action Ihull bear !ha foUowiD8 
infannation: 

DA~CER 
ASDES1'OS 

Rt:FcRENCE FILe 

CANCER .\~D 1.UNC DISEASE 
IIAZARU 
AtfrHORIZEO P£RSONfl:EL ONLY 
RESPIRATORS AND PROTEC..'TIVi-; 
CLOTHll'\C 
ARE REQUIR£D IN nus AREA 

(iiil Where minend. in thlt I'1!'sulilh!d 
l&reu are only tremolia." anlhoph)'1li11r or 
IIctlRolile. Iha employer may replace Ihe 
leml "1I11lM::.aal" wllh the appropriale 
minerlll Dan.L 

(:1 WOnlillglalH!/$. iiI Lo.belinll· 
Waminlliahel, IIJI.AII be llfiixed to all 
nlW mUlerials. miA-turel, Icrap, w"lle. 
dtbris. ilnd olher proliucts conl;.inill3 
aldu!stoa. IIrmo!ilf!. anlhophyllilc. or 
IIclinnlile fabel'll. :u to Iheir conlilinef'L 

(H) Lu,*llpc:cific..tions. The Iltbell 
shall comply with Ihe requirement. of:9 
CFR 191o.12OO(C) o(OSHA's HautJ 
Cocnmuniclllic;n ItOlnd.rd. aed ,h .. ll 
inrJudl: Ihe fllllowinS inform:ltian: 

D/\.~C;ER 

CO:o.'1·A1NS ASBFSTOS FlBERS 
AVOID CREATINC DUST 
('.I\NCF.R AND WNC D1SF.ASE 
llAZAJUl 

(iii) WhcN' mlnerall 10 be lillIelcd II'" 
"nly tremolile. IInthophyllite. or 
.ctinulile.lhe emplu,:!r may n=ploce Ihn 
Ilorm "lIl1bello." with the ."propri"le 
minU!"oIl natme. 

(3) Material IilJfl:ty data .heelJl. 
Erupla)'en who are manu(aclurers ur 
iDtpurters or asbc.IOa. lremoUte. 
Itnlhoj)hyllile. or Ilclinolile or •• bcsloa. 
lrctoolilc. IInlhophyllite. or .clionlil. 
produclllihoell comply with the 
reqwrem-.nll resiUdins developmeni o( 
autierillls:.(ety dal •• heell U lpec.ified 
in 29 CFR 191o.12OO(g) o( OSHA'I 
Huard CoIlUDWLicatioa IlIlndard, 
except .1 provided by P .... 8raph m(.) uf 
thia MeliOn. 

(41 Tb. provlliona (or labela required 
by puraarllpb W(Z) fW lor malerial .. rett 
d,,111 .hecla requirt:d by paralfllpb UH3) 
do ant apply where: 

(i) AsbaslOll. tremoUte. .nthophylllie. 
01' actlnolile fiben have been modified 
by a bunclina ... nI, COItins. binder. or 
other malerial provided that the 
m.nufllcturer can demuDllnlte th.t 
durira IIny relllOlUlbly (olftftable ..... 

(lee. 1I1o.1001Q(4)(Q) 
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hdndlin@. Ilorallt'. dispo!lal. pror.~,:<i"lZ. 
I1r 1ri1fl1l(lOrl;olion. no airborne 
cnncenlralion. "r rll.erll or asheslu ... 
In:mulilc. anlho(lh~·lIitl!. aClinolile. tlr It 
COOlClillilliun "r Ih~'1! mineruls in ellt~f'"'' 
ur Ihe .. clion le\'el will be rcle:Jsf'd or 

f ~i ) Ashelllo •. tremolile. ;.nlhoph)·lIitr. 
~c:lnohle. or it cumbinalion or Ihese 
mln~r"!s is pre~cnt in ;. produci in 
cO:1c~ntralionslcSl Ihan 0.1". 

(5) E:lIp/v},ec information QJ,d 
traillin~. (i) The employer .ha!1 ill:!lilull! 
It Irllininll proaram ror all emj..l"i'c&:I 
wlao 4t1: uposed tu airborne 
c:unca:ntnlliuns 01 ubesto~. lrcmolitl!. 
u"lntlphyllile. 11C.linolile. or at 
cumbination or Ihese mineratl. III or 
alloy!! Iht' ;u:lion leulrnsure Iheir 
patticipillion in Ihtl plogtllm. 

(ii)l·,. .. ininillihall be provided prior lu 
or IItlhl! lime nf initilll allianment !lnd 
III leltliltatRr.u",I!y theredler. 

(iiil The It.join, program .hllll be 
cllndu(.ted in a mannl!f which the 
emplo)'ee is aille to understand. The 
enaplorl!r shlill enaure thatlach 
employee i. inlc..nned 01 Ihe rollowiRJ: 

(AI The bulth efrld e .. odated with 
a.be.toa. tremolite. anlbopbylUt .. or 
actinolite upo.ure; 

(D) The relationahip betweea IIDOIdq 
and expo.ure to a.be.toa. tnmoU ... 
anthophyllite. and actiDoUte In 
produQq IWII cancar: 

(C) The quantity. location. lIWU1et 01 
I&M. rele .... aad .torele 01 sabe.to .. 
tremolite. anlbophylUte. or actinolite. 
and the .pecfic nature or operation. 
which could re.ult in expoIure to 
a.be.to .. tremolite. anthopbyllite.or 
aclinolite; 

(D) The .nsineerins control. and work 
practice. allociatacl with lbe 
employ .. •• job uaianment 

(E) The .pedfic procedure. 
Implemented tq protect employee. Iiom 
expoture to aabetto .. tremolite. 
anthophyllite. or actioolite •• ucb a. 
appropriate work 'practice ... meraency 
aad clean-up procedure .. and penon.l 
protective equipment to be used: 

(F) The purpote. propel Ute. and 
limilationa 01 re.piraton and protective 
clothins: 

(e) The purpote and a delCription 01 
the medical 'UlYeillance program 
required by paragrap~ (1) of thl •• ectlon; 

(H) A review of Ihi •• tand.rd, 
including appeodic:ee. 

(iy) Acee .. 10 inConnation and 
Intininl material .. 

(A) The employer thall make a copy 
or thi •• tandard and ill appendical 
readily available wilbout co.tto .U 
affecled employee .. 

(8) The employer .haU p~vide. upon 
requeat. aU material. relatiq to the 
employee information aad ItaiDina 
program to Ihe A •• i.tant Secrelll)' and 
Ihe Iraining proaram to the Ataittant 
Secrelary and the Director. 

(kl HOlUekeepins. (1) All.urfacea 
sh .. U be maintained aa Ire. a. . 
practicable of accwawatiuna 01 duat. 
and wa.te contaimnl ubeatoa. 
tremolite. antbopbyllia.. or actiDOU ... 

(2J All .pilla and .udden rela .... 01 
mllterial conlainina &abe.to .. tremoUte. 
!lnthophyllile. or actinolite tlWl be 
cleaned up a. loon II poaaiblL 

(3) Surracea contaminated with 
IISbesIO •• tremolite. anthophyllite. or 
actinolit. mllY not be cleaned by lbe .e 
01 comprelled air. 

( .. ) Vllcuwnfnl. HEPA·Rla.red 
YIlcuumiq equipment tbal1 be uaed lor 
vacuuming. ne equipment abal1 be used 
and emptied in a lIWU1er which 
minimize. lbe reentry of ube.loa. 
Iremolite. antbopbyWte. or actiDOUa. 
into tha workplace. 

(5) Shovelins. dry .weepina and dry 
clellR-up or llbeatot. tremolite. 
anthophyllite. or actinolite may be uted· 
only where vacuWllins aad/or wet 
cl~ilnin8 are not reuiblL . 

(8) Wa.te diapoaaL Waat .. ac:rap. 
debri .. baa .. container-. equipment. and 
clothinl contaminated with aabe.tot, 
tremoUte, anlbophyWte. 01 acliDOUa. 
c:onalaned 101 cli.poaaI. tball be· 
collected and ditpoaed 01 in aea1ecl 
Impermeable bap. or other c:1oaed. 
ImpenaeablaconUUDe~ 

(1) MediC41 ,W'WiJJcInc»-{l) 
C~neraJ.--(iJ Employ ... CDwtwd. 11ae 
employ.r .ball Inttilote a medical 
.urveillanca praaram for all employees 
who are or will be axpaNd to airborne 
concentr.tiana or fibers or ube.tot, 
tremolite. anthophyllite. acdnoUte. or a 
combination of the .. mineralt at or 
above th. action lev.l 
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(ii) Examination by 0 phy.icion. (A) 
The employer .hall en.ure that all 
medical examination. and procedure. 
are pedonned by or under tha 
.upervl.lon 01. IIcen.ed phytlc1an. and 
.bll be provided without co.t to the 
employ .. and at a re.IOMble t1:ne and 
placa. 

(D) Penoaa other than llcenaed 
pbytidana. who admini.tet the 
pulmonary fu.actlon telUne required b, 
thi. aec:tion. .haD compl.te a Inlainl 
COlII'M in .pirametry sponlOred by In 
appropriate academic: or prole.liona! 
inslitulion. 

(2) PNplocem.nt .. 'CaminotiOll£ (i) 
BelON an .mployee i. a .. ipled to an 
oc:cupaUon Ixpoaed to airbome 
CODCaJltraUORt oJ a.ba.lot. tremolita. 
anthophyllite. or actinaJilt fibera. '. ' 
preplacemant lMCI1c:a1.xam;n.Uon aba1l 
be provided or made available by the 
employer. 

(U) Such examin.tion .haIl Iadude, U 
a 1Ili.a.I.cD ..... mecUcel and work bI.tary: 
A coaaplete phytlcaleuasln' t1oa of illl 
.y.tema with IIDPb.uia oa the 
reapiratory .y ......... c:ardiovaac:uJu 
.y.tam and dlaetdft tract; complatioa 
of the .... piralorJ diIeaae atudud.Iaad 
quadoaaairw iD Appendix D. Part 1; • 
c:bnt roealpDoSruD (pottarioHnterfor 
lU17iacbu); pulmOlWJ luac:tion test. 
to iaclude lorced vital capacity (FVC) 
and forced expiratory volume at 1 
tecaad (FEY. I): and uy additioaal 
t .... deemed .ppropriate by .... 
..aminin. pby.idaa.inlerpretatiOll .nd 
cla .. ificalioa of c:bat roealpoop'Ull 
.haD be conductecl ill accordaace wi'" 
AppeodlxE. 

(3) Periodic &mminovou. (II hriodic 
medlca1uaminatiooa tbalI be made 
available aoaaaaUy. . 
. (il) n. ICOpe of .... medical 

e.amlnation aball be iD cooloraaaace 
with .... protac:ol .. tabUtbed iD 
parasrapb (1J(2)(U).ueept that the 
frequency of c:ba~ roen .......... tha11 
be c:oDducted In accorclanc8 wilb Table 
2. and .... abbreviated .Iaadardized 
que.tioaaa.ite conlaiaed iD Appendix 0. 
Part 2. tbal1 be admini.tered to .... 
.mploy .. 

(Sec. 1I10.1DG1(1)(31(iill 
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TAkE 2.-$=AEOUENCY OF CHEST ROENTG£~ y--... -
(4) Termination 01 emp/oymt'nl 

examination •• (i) The employer IhaU 
provide, or make available, a 
lerrnination of employment medical 
examination for Iny employee who hal 
been expoled to airborne 
concentratlonl of fibera of a,bestol, 
tremolite, anthophyllite, Ictinolite, or I 
combination of thele minerall at or 
,bove tha acUon level •. 

(ii) ne medical examinltloa IhaU be 
In accordaaca with the requirements of 
the periodic examinations Itlpwaled ia 
paraaraph (1)(3) of thil.clion. and shall 
be given withiD 30 calendar daYI befora 
or after the ~'e of tennination oC 
employment. 

(5) &cent examinotiOM. No medical 
examination il required or any 
employee. if adequate recorda .how that 
the 'employee hal been examined in 
Iccordance with any of the precediDc 
pansrapha 1(I)(2HI}(fJl within the palt 
1 year period. 

(6) InformtlliOll pl'OridtKJ t4 1M 
. phy.ician. Th. employer shall provlaa 

the foUowfnS inCormation to the 
e"amio.ins phYliclan: 

(il A copy of thil standard and 
Appendicel 0 end F-

(ill A deec:ripUon of the Iffected 
employee'l duU .. aa they relate to the 
employee'l axpolur.. 

(iii) The emploY"'1 repreMntlUve 
exPOlure level or Ullicipated IXPOIIIft 
leveL 

(Iv) A dnc:riptioD 01 any penonal 
protectiy. and rnpiratory equipment 
uled or to be uec!. 

(v) Inlonnadon from prevloua medical 
eXlmlnatloaa of the affected employee 
that II not otherwt .. available to the 
exami"lnl phytician. 

(71 PhyaciOll" wriU6n opinion. (II The 
employer allaU obtala e writtea uped 
opinion from the examioina phytlcian. 
Thll written opinion IhaU contain the 
result. of the asedical examinatioa ud 
Ihall Include: 

(AI The phYlician'. opinion al to 
whether the employee bal any detected 
medical conditionl that would placa the 
employee at an increBled rialt of 
material health impairment from 
expolure to albeatoa. tremolit .. 
anthophyllite, or actinolite; 

(81 Any recommended limJtationa oa 
the employee or upon the u.e of 
personal protective equipmant aucb a 
clothinl or relpiraton; and 

(CI A Itatement thet the employee hu 
been Ialormed by the pby.lciaa of the 
relulll of the medical .. amiutioll and 
of any medical conditionl rnwliq froal 
a.beltoa. tremoUt .. aathophyWt .. or 
aclinolite expolure tbat req··w further 
exp1an.alfon or treabDaat. 

Iii) The employer lbaD inalnlCt the 
phy.lclan not to revealla the writtea 
opinion siyen to the employer lpacifiG 
findlDp or dlapo ... unrelated to 
occupational expolure to abntOt. 
tmnolil .. · anthophyllite. or ac:tiDoUt .. 

(iii) The employer ahaU provide • 
copy of the phYllclan'1 wriUea oplaloa 
to the affected employee wtthla 30 de,. 
from it. receipL 
(m)~pi"',-{l)~ 

IItfIG,urements. (il The employe abaII 
keep uaccu.rata record of aU 
mea.uremelltl tabu to IIIDIIilot 
employee exPOllIft to abaltoa. 
tremoUte, UlthophylUt .. or acUnobt. u 
preacribed la parasrapb (d) oC thla 
Medon. 

(II) 'I1Ua record shall Include at leaat 
the Collowlng iDlormatloa: 

(AI The date of rnaaurement 
(8) The operation Involvlnl axpoeure 

to aebaltoa. tremollt .. anthopbyWt .. or 
actinolite which il baiq maaitored; 

(C) Samplina and analyt1cal malbodl 
uaed and avldenca of the1r aCClll'Kr, 

(01 Number. duntioa. ud ruulta of 
lample. ,.ken; 

lEI Type 01 relpiratory protective 
devtcee wom, If any: and 

(P) Nam .. lOcial aecurlty IlWllber aad 
IXpoIlIft of the employeee WhOM 
expoallft are repra8nted. 

REFERENCE FILE 

(liil The employer ahaU maintain thla 
record for atlea.t thirty (301 yean. ill 
accordance with 2.9 CFR lIno.zo. 

(21 Objectiv. dolo lor .xempled 
o/MratioM. (i) Where the proc:alling, 
U18, or hUldlins of produCII mada from 
or contain ins a.beatoa. tremolit .. 
anthophyllit .. or actinoUta II exampted 
from other requirement. of thl ... etlan 
under parasraph (d)(%I(iii) of thla 
lectiOn. the employer Ihall e.tablilb and 
maintain an ar.curate record oC objective 
data realOMbly relied UPOIl in tupport 
of the exemption. 

(lil Th. record .ball include at 1 .. lt 
the foUowins: 

(AI The product qualllyin. ftW 
exempUon; 

(B) n. 1Ourc:e oC the obJecU" dat.; 
(C) ne teltlna protocol. retulta of 

tnUDa. and/or analy.11 of the matarW 
for the rei .... of ubeltoa. tnIIloUta. 
UlthopbyWte. or actinolite; 

(0) A daKriptioa of the opendon 
exampted aad bow 1M data IUPport aha 
exemption; and 

(E) Other data rel8Yut to the 
opereliOlllo matariall. ptaeeIIu.,. or 
employee expolUl'el COyered by the 
exemptioa. 

(iii) n ... ployer wn malataia tbla 
record lor the duration of the employer'1 
Nllanca upoa aucb objectlye dalL 

Neea.-n.. .pl.,_, uUu..-.... 
01 CDiapICIaI ..... ttaaalUda aaladutrr 
tnde ........ ad ..,au,..1IIOda1iau 
to malat. die NCIII'da .... 1IiNd .., tbIa 
IlCUca 

(31 M«lioaJ MUWliOflltC& (I) n. 
employe ab.alIntabllah and malatala 
u accurate record lor e&cb employ .. 
aubject to medical .urveiU.uca by 
parqraph (1)(1)(1) oC thla MCtIoa. III . 
accordaoc:e with ZI Q'R 1110.z0. 

(II) The NCOrd abaU laclud. at leul 
1M foUowi.q lafomation:. . 

(AI 'I1le aame aDd aoc:tal HCUdIJ 
IIUIIlbat of the employee; 

(BI Pbysk:lu'. written oplniou: 
(C) AD, .. ploy .. medlcal complalata 

related to 'XpoIUN to .. batoe, 
lremollta. utbapbyWta. or acUnollte; 
aDd 

(0) A copy 01 the lafomaatloa 
provided to the phyaidu a required '" 
panarapb (1)(1) 01 thlal8Ct100. 

(lli) The employer allaU euuN thai 
thla record la maintalaed ffW 1M 



duralion of employmenl plul thirty (30) 
yc.n. in acxorciance with Z9 CfR 
1910.20. 

(4) Troinina. The employer ahall 
main lain all employee trainins recorda 
for ooe (1) year beyond the lalt date of 
employment of that employee. 

(5) A vallability. (i) The employer. 
upon wrillen requell. .hall make aU 
recorda required to be maintained by 
thil Kelion available to the A .. iltant 
Secretary and the Director for 
examination and copying. 

(ii) The employer. upon reque.t .h.U 
m.ke any expo.ute record. required by 
paragraph (mUl) of thi. aectJoa 
.vailable for examinatioa and copyina 
to affected empioyee .. former 
employee •• delian.ted reprellntatlvel 
and the A .. i.t.at Secretary. in 
accordance with Z9 CFR 191Q.20 (aHe) 
andCJHi). 

(iii) Th. employer. upon requllt. .ball 
make employee medical recorda 
required by paragraph (m)(Z) of thi. 
aeclioa .vailable for examination and 
copyinS to the .ubject .mployee. to 
anyone hllYins the 'peeifie written 
coDient of the .ubject employee. and the 
..... i.tant Secretary. in .ccordance witb 
Z8 Q"R lQ1Q.20. 

(6) TIUMfer 01 recam.. (I) The 
employer .had comply with the 
requirement. concemins bufer of 
recorda tet forth ia 29 CFR 191Q.2O(b). 

(ii) Whenever the employer ce .... 10 
do buainea. and theN la no .w:ceuor 
employer to receive and retaia the 
recorda for the pre.cribed period. the 
.mployer .hall ootify the Direclor at 
Ilta.t 90 daYI prior 10 di.po .. l of recorda 
and. upon request. tranamit them to the 
Director. 

(a) Oburvatif)n OIDJDnitorin,t-{l) 
Employee o/JM:f'Valion. Th. employer 
&hall provide affected employe .. or 
their de.lanated· repre.eat.livel U 
opportunity to obeerv. uy monltol'inl 
of employ •• expoaW'l to ubI.to&, 
tremolite. anthophylllt .. or .cliDolite 
conducted in accorclUlce with 
para .. ~ (d) of tbI. aection. . 

(Z) Obunalion plOClKlurtt£ Wh.n 
ob.ervadoG of the monitoriD& of 
employee .xpo.ute 10 ube.toa. 
tremolite. uthophyllil .. or acliDolile 
requitH .ntry into u .Na wbere the 
\1M of protective dothiaa or equipmeDt 
ia required. the obaerver ahaU be 

provided wilh and be reqwred to UII 

luch cJOlhil\i and equipmeot and Ihall 
~mply witb aU olher applicable Nfety 
and health procedure .. 

(0) Date~l) E/TtlCt;"" dot .. ""1. 
.tandard Ihall be~me effective July n. 
1988. The requirement. of the •• be.to. 
Itandard iuued in June 1972 (37 FR 
113181. al amended. and publilhed ia Z8 
CFR 1910.1001 (1985) remain ia effect 
until compliance i. achieved with the 
pan .. lel provi.ioM of thi. It.ndard. 

(2) SlDrt.up dates. AU obUaallou of 
thi. ItlUldard commenca on the e(rectiv. 
dale except a. followa: 

(il £Xp06ure monitorulB. InItial 
mODitarina required by paragrapb (d)(2) 
of thi. ICCtion shall be completed u 
loon al pouibl. but no later than 
October 20. 19116. 

(ii) Regulated QIW(U. RquI.ted are •• 
required to be •• t.bUahed by parqrapla 
(e) of thi ... etloa u. Nault o( initial 
monitorina .hall be .. t up u IOOQ •• 

pollible Arter the Nlult. of thal 
monilOrins are knOWD and aot later then 
November 17. ltM11. 

(Ui) IUlpiralDry prot.ction. 
Relpiratory protectioA reqWNd by 
par.lfaph (il of tbla aecUOll abaU be 
pro ... ided II lOOn u pouible but no 
later than the foUowil\i lCbedule: 

(AI Employee. who .. a-hour1WA 
exposure exceeda Z Rben/cc-July Zl. 
1986. 

(8) Employeea WbOM a-bour1WA 
expoaunt exceeda the PEL but II I ... 
Ihan Z fibers/co-Novllllber 11. li8I. 

(e) Powered .~pllrifyinl mpinatOl'l 
provided under parasraph (J)(Z)(ii)­
January 18. 1987. 

(iv) Hygiene and lunchroom loci/ilia. 
Con.truction plaDi ror c:Jwnaeroocu. 
Ihowers. lavatorie .. ud lunchtoom 
(aeilili.s .hall be completed no later 
than J.nuary le. 1817: and th ... 
rllcilitie. ahaU be coutruct.d and ill .... 
no later than July 20, 1987. How.var. it 
•• p.rt of tb. compliance plaa 11 la 
predicted by .D indepenCleal 
eapneerina tU'lll that enalneerina 
controil and worit practicu-wW reduce 
expo.urea below the pumiuibJe 
.xpo.un limit by July 20, 1_ ror 
affected employ .... thea aw:b faciUtl .. 
need not be completed untill year after 
the en&iMerina conlnlla are completed. 
if .ucla control. hav. not In f.ct 
lucc:eedecl ia redudqexpoaure to 
below the permiaaibla '''p08UN limIL 

S-212 
31:8304.7 

(v) Emplo)"ee in/ormation and 
troinillg. Employe~ infonniltion and 
Iraininll required by p.tr<llll'.ph (iUSI of 
Ihil leetion shall be pr;)vid4!d •• soon •• 
pOI.ibla but no laller than October 2Q, 
1988. 

(vi) Medical sUl'Yel1lance. Medical 
examination. required by pllragr.pb (1) 
of this leetion shan be provided •• SOOft 
UI pOllible but no Illter thaa NO\'ember 
17.1984. 

(vii) CcJmpliance prq:ro:n. Written 
cumplianc:e programa required by 
parillP"lIph (f)(2) or thi. uelion as a 
nt.ult 01 initial monitorinl .hall be 
completed and availabl. (or bllpt!cllon 
and copyiaS a •• ooa •• possible but DO 

I"ter than luly 20. 1987. 
(viii) Methoth 01 complianc .. the 

enainHrinB .nd work practice control. 
a. required by parasraph (1)(1) shall be 
impl~ment.d a. soon •• possibl. but no 
LAter than July 20, 1888. 

(P) Appendice .. (1) Appendic:e. A. Co 
D. and E to thia aectiOll .N incorporated 
Il' part of tbia aection and the cont.nla 
or·the .. Appendices are mandatory 

(Z) Appendicu B, P. C and H to tbia 
aection are iaCorauadonal and are aot 
intended to create any additional 
obllaationa not oth.rwlae impaaeci or to 
detract from .ay exiltina obUsaliona. 

A"...ua A .. SlnL--.oMe IS ... 

.... h.d ,c"d""" 
1'1Iia IUlldaIOrJ appadia lpecil"anlhe 

pI'OCIdan ror ualpiq air .... pIn ror 
...... 1raIaIi&e. aathopIaJW'" ud 
adiAoIill ud .,.an. qualit, .COIIlnJi 
prac:ed.,.. dlat .... t be .'h .. a .... b, 
&.boraCGrift pa(oraiIIl 1M alllll, ... The 
MIIlFliDt ud anat,1ICal1Mlboda clncribed 
below ,.,.....t!he .lauall 01 !he .vailable 
1DCIai1Orial .. 1bode (Ada u !he NIOStt 7. 
..tbocl) wIUda OSHA CllUiderlto be 
_1iaI1o KIIine edeq ..... ..,to,.. 
............ toctaa wlai1e eUowiq 
"pia, ... 10 ...... dwldllIMt .... Alrudy 
..~bIiIMd wi ..... dwir aqaaiulioaa. All 
_pIorva wt.o .... reqlliNd to CDaduct air 
eanilGrUtc ..... pare.,... (I) 0I1he 
laudud .... NqIliNd to aliUu ualrttcal 
&.bon __ ilia, ....... ,.....,..ar .. 
.qui" ...... 1bod,1ar callecliaa .... anal,.. ....,a... 

SGmp/iIfI GIld AMI/ytiaJJ ~ 
L ,... ... pIIq ...... raralr ... pIa 

t1wlI be aiud CIIUIIIoM...., &I .... 
DeaIbraa.. na. .uu be dnipat.td '" th.e .....aa1llW uMAilabie lar ...... _ 
u..oIi&e. aallaopb,W ... ud actiDoIice 
CDllllIiat- See below lar re __ 01 b&uka. 

(s.c.1'1G.1001. Appi !III Al 



duration o( employment plu. thirty (JO) 
yC11"I. in accordance with 2a CFR 
1910.20. 

(4) Troinjn,. The employer ahall 
main lain all employee trailUns recorda 
Cor ODe (1) year beyond the la.t dale oC 
employment oC Ihatemployee. 

(5) Avai/abiuly. (il The employer. 
upoo wrillen reque.1. .haU make aU 
recorda required 10 be maintained by 
tN. aectlon available to Ihe AI.iltant 
Secretary and the Direclor (or 
examination .nd copying. 

(ii) The employer. upon reque.1 .haU 
make any .xpo.ure record. required by 
paragraph (mJ(l) o( W. aectJoa 
available for ell.lnUnalion and copying 
to affected emptoyee .. former 
employee •• de.ignatad repreaentative. 
and the ...... i.t.nt Secretary. io 
.ccordance with 2a CFR l&ICUO (.He) 
and laHi). 

(iii) The employer. upon reque.t. ab.U 
make employee medical recorda 
required by paraGr.ph (mU2) of thi. 
MClion available (or examinatioa and 
copyinS to the .ubject amployee. to 
anyone hllYing the .pecific written 
coDlent of the .ubject employee. and the 
...... i.t.nt Secretary. in .ccordance with 
2a 01t 191o.2Q. 

(6) Traufel" of recom.. (I) The 
employer .hall comply with the 
requirement. coacarnins tranaCer of 
recorda aet farth in 29 CFR 191Q.2O(b). 

(ii) Whenever the employer cea ... to 
do buail\e •• and there i. no .uccellOr 
employer to receive and retaiD the 
recorda for the prelcribed period. the 
employer .hallllotily Ihe Director at 
Illait 90 daYI prior to dilpoaal of recorda 
and, upon request. tranlmil them to Ihe 
Director. 

(n) ObHrvotion ofmonitorin,-{l) 
Employ. oiJurvalian. The employar 
ahaU provide affected employee. or 
their dallpated repreleat.tivel all 
opportunity to obMne ally monitoring 
of Implo,ee expoI"'" to .abe.toa. 
tremolite. anthopbylllt .. or .ctinolit. 
conducted in accordance with 
para .... ph (d) oC thJ. aectioa. 

(2) Obul'Volion pl'OCMlurn. Whea 
oblen.tioa of the moDitoriDI of 
employee expo.ure to ube.toa. 
tremolita. anthophyllil .. or .ctinolite 
require. Inlly into 10 are. wb .... the 
UN of prolective clothinl or .quipmeal 
iI required. the obMn.r ab.all be 

provided with and be reqwred 10 u.a 
.uc.h clolhing and equipmeot and .h.U 
comply wilh .11 olh ... applicable aaCety 
and health procedure .. 

(0) Da/e~1) E/fttClive dale. Thl. 
.Ianditrd .h.ll become effective July n. 
1986. The requiremenl.l oC the .. be.lo. 
Itandard illued ill June 1972 (31 FR 
11318). I. amended. and publiahed in 28 
eFR 1910.1001 (1&851 remain in effect 
unlit compliance i •• chieved with the 
pandlel proviliolll of thi. ltandard. 

(2) Start.up datc£ All obUllatiolli oC 
!hil lllUldard commellca 00 th. eClectiv. 
dal. axeept •• rollowa: 

(i) Exposure monitaril". initial 
monitorins required by paragraph (d)(2) 
or thi. aectioll shall be compleled .. 
.oon a. poaaibll but no later than 
OClober 2Q, 1986. 

(ii) Regulaled CI.fWQ$. Replatad are •• 
required to be •• t.b1t.hed b, paraaraph 
(el of thi. aectioll U • reault or initial 
monitorins .hall be Nt up .. IOOQ a. 
pollible ICter th. re.ull.l or thel 
monitorina .,. bOWD and DOt law than 
November 17. 11181. 

(iii) Re'piratory prol«lian. 
Reapiratory protection requlred by 
par.araph hd of tbla aaction aba1l be 
provided a. lOOn u pollibl. hutllo 
I .. ter than the followina achedule: 

(A) Employee. WbOM a-hoUl TWA 
exposure exceeda 2 fibeta/cc-Jul, Z1. 
1Y86. 

(8) Employee. wboae a.hourTWA 
expoaure exceeda the PEL but I. Ie .. 
than Z fibera/c:o-November 11. 1986. 

(C) Powered a~purifyins mpiratora 
proVided under parasrapb (s)(Z)(ii)­
January liS. 1987. 

(iv) Hygiene GIld lunchroom focililia. 
Con.lnICtion pl.DI Cor dw.nprooma. 
Ihowera.lavatorie .. ad IWIchtoom 
Cacililies .hall be campletad no latlt 
than Jlnulry 11. 1887; and th ... 
fllcililie •• haU be conalrUCted and in u .. 
no later thall July 2Q, 11181. However. it 
al part oC tbe compUanca ply It la 
predicted by a lndeptndut 
eosineerilll fino thet tnSIDHrina 
contrala and work practic:ea.wW redUQ 
expo.urea below the permiaaibl. 
expoI"'" limit by July 20. 1_ CM 
affected employ .... thea aucla faciUti .. 
need not be completed ""till year alter 
the ensifteerinB CQQtrola are completed. 
if .ucb control. h.v. aotia Clct 
IUcc:eeded to ndud ... axpoaun 10 
below the permiaaible .XpalUN limit. 

:t-£ .~ 
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(vI Employee in/ormation and 
lI'Oinillg. £mploye~ inforUliition .nd 
Iraininll required by p .. t.1l1taph (j)(SI of 
Ihi •• ection .hall be pr;)vido!d .1 lOon .1 
pO'libla but no lliter than OClober 2Q, 
1986. 

(vi) Medical sUI'V~manc~. Medical 
euminationl required by pilragrlph (1) 
of Ihis lection shall be provided al lOOn 
u, pOllible but no Illter than No\'ember 
17.1986. 

(vii) C&Jmplian~ ptOgro:n. Wrillell 
c:umplianca program. required by 
parilgrliph (0(2) oC thi. leetion .s a 
ntlult of inilial monitorinl It..all be 
CDmpleled and Ivail.ble for ina~ctlon 
and copyioS a •• oon a. possible but DO 
Ittler than July 20. 1987. 

(viii) Method, of compliance. The 
ensineerins Ind work practice controll 
as required by parasraph (0(1) shall be 
implllllleftied II lOOn at pOllibl1 but no 
Iiller than July 2Q, 1988. 

(P) Appcndi~s. (1) Appendices A. C. 
D. and E to WI aectioa are incorporated 
II. part of tbiI aectiOIl and the conleata 
ohheH Appendicn are mandatory 

(2) Appendicel B. F. C and H to thi. 
aection an iDCormational and are Ilot 
inlended to create any .ddilioll8l 
oblisltiolll not othetwill impaled or to 
detract from .ny exiltinS oblill_tiona. 

A,...&1& A .. S mA,1OIS-OIIaa • 5 ... 

.... hd M.ncI • ...., 
lbia cundalOly Ippeadia .pecil'1eI the 

ptQCedure far ualpiq air aampla far 
ubaIoa. ll'ealOliaa. IIIthopbyUita, aad 
.c&iDa1i1i and .pecifaes quality COIlwl 
proc:.durn dlatlllUlt be 1aIp&e .... 1eII b, 
"'bcntari .. par{anaiDl 1M aDollyai&. n. 
umpliq &Ad analyucatnwlboda detcribed 
below nrpteMIIl 1M .!amnll ollha ."ailable 
aIOait.ari.ac _Iboda tlNlCla I. 1M NIOSH 7. 
_lbod) wlaida OSHA CDGaidata IAIM 
--.1iaJ IAI acIaiave edeq ..... ecpIoy. 
......... eDla&todAl wtWe aUowiaa 
..ployenlAl ...... tboda lbat ..... Iready 
.. .. bliaIaed wilbJa tbeir oquilltjona. All 
_pIarva wbo IN required IAI c:oadud air 
aIOIIitoriftC tIIIdar panpapl! (f) 01 .... 
.&aadaId IN Nquired IAI .tilb.e aaalytical 
IabonlOriel !hat _ tbie procacbn. ar III 
equiY.s.at _tbad. rar c:oIlacIi.Da IIIIl 
..... rsiaI aaapIaa. 

SGInpIinf GIld AMIJyticaJ I'roadUIW 
L 1\a.....,uq..u.a. far.lr ... pIa 

aJwII be .aa.d ceUuIoM ...., fit .. 
--...."... ..... 1 be dnipaled by 1M 
1DIIIUIacI_ II MAilable far ubalo., 
w.oU&a. ullaapllyW ... aad Ictiaoti .. 
COIIII&iaIo See beJow ror njec;tiaA 01 bI.ab. 

(Sec. ltlo.1C1Ot. ApI IF Ilia AJ 
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~. The prelclT1!d collechun dnlee tII.1I be 
the 25·mm dl.lmeler CUHlle wilh In open­
faced 5O-mm nllnlion cowL Thl 37 ·mm 
C<lsull. mlY be UMd If nece .. ary bUI only iI 
wnllen jUllilieetion for thl need to u .. the 
37·mm filter eelHIII accompaniea the Ilmpl. 
relult, In thl .mployee·, exPOlun monitori", 
.-.cord. 

3. An .ir now rate behvcen o.S liter/min 
'lid l.S liters/min Ihall be Hlecllrd lor the 2S­
mm ee ... II •• 11th. 37·mm eeIHU. ia IIMd, an 
Ilr now rll. between lliter/Illin and U 
liters/min .hall be HII!Cled. 

•. Whe ... po .. lbl .. I lu!licient .ir volume 
for each .ir Mmple Ihull be collected 10 yield 
between 100 and 1.300 fib .... per aquu. 
millimeter 9n lhe membrane filler. If I filtlr 
d.rkenl in 'ppelrlnee or if 100 .. dUll il teen 
on the rilllI'. II MCOnd .. mpl. lhall be 
Itlrted. 

So Ship lhe .. mpl" In • "tid conl.iner 
with luencienl pawn, m.tenlilo plnenl 
dislodlinl Ih. coIlecled libere. Pac:kinR 
mlteri.llh.1 ha, I hip eleclroltllic chIrp 
on itl lunace ( ...... xpanded polyslyren.) 
clnnot be uaed becau .. ,uch mllerill eea 
eeu .. ION of libera 10 the lidea of th. 
ee'HII.. . 

a. C.libral. Ilch perlCln.1 IImplin. pump 
befo ... end .flll' 11M with I I'WJlNMfta.Uw 
filler eIIl .. lI. Inllalled belwun the pump 
and Ihe c.llhralion devices. 

7. Pwraonalllmple. Ih.1l be t.ken In the 
-bre,'hinl 10M- allh. emplar" (I .... 
IUlcIM!d 10 IJt near the coll.r 01' lapel near 
Ih. worker' I lace). 

I. FIber countl ahlU be mId. br pGlitl~e 
phille coni ..... IIIinI a microscope with ea • 
10 10 X eyapi ..... nd a 40 to .s X objective 
for a lalal malllilieeliCICI of approlUlI\ioIlely 40Q 
X and, "urnerieal apenure of 0.115 10 0.75-
The nil acope thaU allO be lilled with a 
sreen 01 blue lilter. 

9. 1ba miaolClO,. IbaU be nlled wilb a 
W"lton·8ec:keU eyepiece Ir.tlcul. calib ... led 
for a Ii.ld diameler at 100 micromaters ( + / 
-Z lIIicromelera,. 

10. The ph .... ahiR delection limit 01 the 
microlC4pe lhall be aboul , d ..... 
me.lurad IlIiAI the HSE phall Ihilt le.t ."". 
a. outlined below. 

.. Place the I .. t .lid. on Ih. nUcrolCOpe 
II .... ad Clalll' it under the pha .. objecUv .. 

b. Sri", the blocb oIlfOOved Ilnel inlo 
locu .. 

Noaa-l1w liide conailt. aI_a .... of 
paovad Un" (ea. 20 "roanl 10 .ach block) 
in dncend!nt order 01 vilibilU, froas .... 1 to 
7. MY ... bel",1he I ... t vl,ibl .. 11M 
requiremenl. 101' .. beltO .. INraoIil .. 
.nlhophyllil ... nel actlnolil. couall", .... that 
the mic:roec:o,. optice mllll -av. lhe 
sroovecilln.1 In .. I 3 cornplelel,. allhouch 
lhey ma, appe.r IOmewh.1 faiat. and Ihal 
the puovad linet in .. tl I .nd 7 mlllt be 
invilibl .. Sell ... nd S mlllt be .1 I .... 

p~rti.lly Yi~ilJle but m;JY YRt}· .li1:hll~· in 
Yilibilily betw;!en microlcnpel. A micmlcupt 
thai fa", to nlr.cl IheH req:liremenls h .. l 
flther 100 low or 100 hlah • relolullon 10 be 
uled lor ... be.IOI. lremolila. anthophyllile. 
and .ctinolih: countin,. 

Co U th. im'lle deteriorale .. dean Ind 
,diuII the mir;rolC:ope apllce. IIlh. prabl.tII 
persilt .. conMul1 Ih. microlcopt 
m.nullcllll"lr. • 

11. Each let of .ample. laken willindud. 
10 I)tIrcenl bl .. nke or I IllinUnIlal 01 z bl.nk .. 
The bl .. nk reluh. Ih.U be .vera,ed and 
sublrlcted from Ihe Inalylic.1 mull I belora 
I't'pllrlinl· Any IImple. reprellnlad b, a 
bit:::" hlVinl • fiber counl iaI exec .. 017 
fiben/lOO fields .h,1I be ntjecled. 

1l. The IImplea .haU be mounted by th. 
;JCelone/trilcelin malhod 01 • _thod -nih 
en equivillenl indlx of refraction and almil., 
clRril,. 

11 ObMrve the lollowtnt COUIIItnI naln. 
.. Counl only libara .qual to 01 Ion ..... than 

5 micromaten. Me ... IUW the le",tb at cwved 
liben .Iona the c:urvs. 

b. Counl all putic:laa II ... balol. lI'elllOUI .. 
IUItbophyWIe •• nd .CIlaoIiIe that bay •• 
lenl,h-Io--ndth rallo (upect ... 110) 013:1 01 
..... ter. 

Co Fibera Iyinl anli ... l, wilhla lhe bauncI.ay 
ollh. Wlllon-Beckett .... Iiaal. flald thaU 
receiva • counl of 1. Fibera Cl'DllinI the 
boundary onc:e. bavina OM end withill Ih. 
circle. ahall !'IICei" the count at one balr ( .... ,. 
110 aot COUllt an, liber th.t ~ tha 
,,",lIad. boundary IIIGre IIwn oaca. Rljed 
lind do not counl ear other Ii!.n eva 
IhOUlh Iher m., be vilibl. oullide tha 
iflIdicuJ. 11'1:1. 

do COWlt bundl" of Obert II CIQI fiber 
un Ie .. individual fibere ClIft be ldanlilied br 
abllf'Vinl both .net. oI.a Individual litw. 

.. Count enoq.b p'.llcui. nelda 10 yield tOO 
Iibcn. CoWlI • mialll\llll 0120 6e1da: .Iop 
counlinl .t 100 lielda reaudlna of fiber 
counL 

14. Blind recounle ahaIl be conclucIad at the 
rale of to percenL 

Quality CDntrol Proo«Jurr:. 
t. 1AIrIlIabor.'ulJ ".,..,.& Each laboralory 

and/or each compaar with tnOI'IIllwa one 
tnIcroIcopilt COWIli", allda thatI nllbliah • 
.tllleUeall, de ..... ad quail I, a .. lUWnce 
propva lawlvi", bUad I'WCOWIle and 
compeanloal betw ..... mic:rolClOpie" 10 
montlot the vRriabiUtr or COUIlIIna b, each 
miCl'OKDpll1 Ind bee-a micl'olClOpl .... III • 
campen, wllb maN theft OM labonlory. tha 
proa ... m Ihalllnclud. aU labonlori" and 
Ihall aleo evelua .. !be IabonIorJ-lo-
labo ... lory veriabiUt,_ 

1. IAlerlaboralory prcIII'aIL !ada labanlory 
analyUn, .. belloe. 1teaIolice. anthopb,WI& 
.ad Ic:tiaollle "",plee fIII'!DDp1ianGa 

REFERENCE FILE 

delermin.tioa tIIalllmplemc:nl la 
IntCflahotalOl'J quality .IIUI1InC8 IN'OIV'' 
Ihllt II • milUmum incIudea participation at 
.. 11 ... t Iwo olhtlr indCllllftdent laboratoria .. 
£Mdt IilbonllOl'J Ih.U participale in round 
rulliQ Inti", .llelll onca every. moaw 
with II 1 .. 11 aU the alher 11 •• lon .. 1n ill 
Intariaboralory quail I, ... urUICI sroup. Eada 
lliburatory ""II lubaUl IIldn Iyplcal 01111 
0W1l Woft load for Ullin chi. prusra& 11M 
round rabia thaU be dllilcaed and Nallltl 
aaalyud lllina 'ppropriale I .. ".tical 
mathocJololY. 

1 All individual. pari'onai", ... be.1oI, 
wmolil .. anthophyllile. Ind .ctinollle 
en.ly,iI tlllllt helle I.ken the NIOSH cdurM 
lor 'lIIIpli", and Ivalu.li", .irbome 
a,bella., IrelllOllte. eathophrllil .. and 
ICIlDOIII. dual or III equalivllenl COurM. 

•• When Ihe 11M 01 diaanml mlc:rwcopee 
coDlrtbui .. to dlaaNnClt betWHn aJulllN 
and l.boralOriee. lbe ellad altha dllIll'lat 
rn.iCr'OlCOpe ""II be evalualed tad II •• 
IIIlcroKOpe aIa.U be replacad. .. IIICIAUJ. 

So CuneDt multi 01 th ... quaiit)' 
.'IIII"IDCI ".,... .... ahaU be polled ia Hc:iI 
Iabo ... tolJ 10 k.no !be .. ic:roac:apie .. 
laIormed. 

A"...ua ... flla.s-N.IW 
Ph t .. I. A.a..... n-aua.. 
AathopIa,W .... ud AcIIaoIIl. Sam"" ... AaaI,. N_ .. ,..t.I.., 

1'1IiI appendix cona.lne a det.iled 
pc'OC8dUl'l fOl' aarnpIinc aad ..... ,... and 
iac:lud.a Ibme critieal ..... apeciIIad III 
Appeadix A. Employ.n .... DOt required to 
... Ibie procedure. but tbq .... required to 
UN Appeacila A. 11M JIIII90II al Appendix • 
II 10 provide • detailed It.,.." ... ., ... ,u.. 
.ad aaaJyaia procecIure that coalOlall to tbe 
elCfDftle epeci6ed ia Appeadlx A. Slace tWa 
proo=dUl'l ... , aIeo .tandarcIiM the ..... , ... 
and red.- variabililr. OSHA IIICDUnIICI 
amplor .... to _ tbi. appendix. 

~ n.moli~. An,hophylli,e. and 
ActillO/j,. SGmpIin, and AIto/";' MftJrod 

Techu.ique: Microac:opy. Ph ... Contrat 
Anillylr. Fibera (m4U1ual coWlt) . 
Sample Preparation: A.c:elone/triacaUn 

method 
Calibnlion: Pbu ... hift datec:tion limit 

.bout :I daana. 
Raner. 100 10 1300 DIMn/mm • Oller 

ani-
Eatim.ted limit or detection: 7 nbttra/ 

nun' fiU.r ..... 
Sampler: Filter (o.t-U IUD mixed 

~1lu101e e.ter m.mbrane. Z5-mm 
cI1ameler) 

Plow natf!! o.s t/mJn to z.s timiD (Z5-aua 
CUMI .. ) toO t/rDin 10 z.s t/aaja (37· 
aua c:aaeelte) 

(Sec. 1.10.1001. App.ndIx_) 
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Sample volume: Adjust to obtain 100 10 
1300 fibers/mm I 

~hipml!nt: Routine 
Sample 'tubilily: Indefinite 
Blank.: 10% of .amples (minimum 2) 
Siandard analytical error: 0.2.5. 

Appilcablllly: The workina r.nl. I. Q.Il2 f/ 
cc ,1Q2D-L .Ir .~mplr.llu us lice I.oo-L.ir 
... mple). The method givea aa Index of 
.atbarDe a.betto .. lremolile. ullilophyllil •• 
and IlClaftuul. fiben but m.y be lINd for 
other m.l.nale ,uch.a fillrol&lll.,a by 
!AMrllne IlIiI.ble pMam.len inca th. 
counW18 nd.L The melhod doea AOt 
abff.RAual. becwun .. be.IO" &remolile. 
InlMphyUile. and .clinolile and uther flbera. 
AsbaIIO" lremolaca. _nlbuphyllic ... nd 
eClanolice fibera Ie .. than CL CU5 lUll 
di .. m.cer wall noC ba akclCcad by thia IIUIlhocl. 

InI.rr.,enCM: luIy 01 her .irbome fiber mllY 
inlen.,.. a&nce aU panicl._ mftlinilib. 
co"oullI cril.ria .,.. caunteG. Chotin/ik. 
puticla. GUly appe.r filwoua. Hilh level. of 
nonlibrol&l dl&ll pllrlicle. may IIblCU'll filMn 
In the n.ld of view and r.iN tha dalec:tioA 
IimiL 

R .... nla: 1. AuIOnc. I. Triacelin (alycerol 
triacatal.), reqeat arad. 

Special pr.ca"liona: ACltoae II all 
u&rwIMly flammable liquid aad pnc:auliona 
IIIl&1t be takea oot to iputa tL HulinC of 
acaton. ml&lt be done ia • vaaulal.cl 
laboralorj fllJU bood "'inc a flamel .... 
.peril·&.. h .. 1101U'C& 

EqwPtDeaC 1. Colleclioa cievica: 25-1IIIIl 
ca ... "e wilh ~nua BI.nainA CIOwl wilh 
caUw_ nlet falter. o.a to 1.l _ pore .iza 
and badwp pad. 

Hole AAal)'1ll nllN_talin 011 ... for 
fiber bec:lr.&rollOd IMrfon 1&11 aad diec:ard lb. 
Oller lot If 111011 tbaa 5 fibera/tOO fi.1GI aN 
founcl. 

I. PaioDal NIIIpliaa pump. srut .. tbaa or 
equal to cu LJmin. witb flexibl. CODAec:tia& 
IlIbin" 

J. Microec.ope. ph.M coAIII.!. wilb II'"D 
or blll. Oller •• to lOX ey.pleca. and 40 10 .u 
pb ... objecliv. (tota! IU.,uRcaUOD ce 4OOX: 
DlllUric.aJ apenlll'8 .. QJI6 to 0.75-
~ SUdee. J1ua. ."", .. ftoeted. pre-chaaMd. 

25.75_ 
!L Cov ... lipa. ;S II. ZS aw. DO. t ~ 1IftI ... 

oth.rwiM .pec:iflld b)' aa.ic:roac:upe 
maDUlacllllV. 

.. Knif .. No. 1 a&&rgic:al., .. L tuned blllde. 
7.Tweaen. 
.. f\.u.k. Culb-type. inaulaal" Deck. ZSO 10 

100 aaL. (with uRlI .. boled Nbber IIOppet and· 
Ilbow-jolnl.cl,I ... I"bi .... 18 to 12 &:III lonal. 

a. Holplale. Iperk-fre •• 'Iirrine Iype 
beaUAI manLle; Dr inlrar.cllamp aa4 
INtpI8lic atinu. 

10. SyriAp. hypod.rmic:. with U1la ... 
RCICIdla. 

7-10-81 

11. Cralicula. Wallon·Bedell Iype with 1UO 
lUll di~mt'lcr carelllMl field .1 tha lpecimea 
pl .. ne l;are .. - 0.00715 IIUII 'I. (Type (i..UI. 

NOIL-lhe ar'licule i, CI&Ilom·caade for 
&: .. cll mlCl'Oacape. 

1!. tlSE/NPL plw .. CIOnte",IIe.1 .lid .. 
Mo.r"'IL 

n. TcleSCllpe. otw;u pbaMoriaa canlcrina. 
14. SI"le alIl:I'Omel.r (o.ot INIl di"lIioaa). 

Soimplani 

1. C .. lillral. eoch (l8non.1 umpllal pump 
wllh II reprc.enl.tive .. mpler ia lioe. 

I. FUlen the MlIIpler 10 th. worbt'.llpel 
II' clo4e I' po .. ibl. 10 lhe worker'. mouth. 
Rllmo\'8 Ihll lOp cover froca tIw Ind of lhe 
e .. wl exleruion (upen faaland anenl face 
down. Wrap th. joinl belw"" Ih. exlender 
Ind Ihe monilor'l body with ahrinlr. lape 10 
prnclil uir le ..... L 

1. Submil at Ie.al two bl.nIr.. (01 til' of th. 
10"" umpl&e" which.vet' i. IlreMc.rllor .ec:b 
.01 01 _pleL Remove the capa froaa the 
fi&:ld blaank c:auellft aa4 .&ore 1M cape &&Ad 
U ... IIU ia • cleall .,... (be, 01 boa) durioa 
the MlIIpiinc period. JlapllCl the cape Ia the 
ca ... Un whea umplinc it CIOIDp18ted. 

4. Sampl •• t o.s L/aWa or puill'. Do no. 
.acceG 1 l1li lot" d ... 1 \oedJq 00 the fit •• 
Adj"'1 aampllnl flow ...... Q (L/lllin), &Ad 
lime 10 produce. fiber danail),. E (f&ben/ 
INDI ). nf 100 to 1300 fita.n/.-\UlX1o- to 
5 x loa fibera per 2I-tDIII fill .. wllb .aldive 
CIOlleclion area {A.-lIS I11III'11 for OplilaUta 
countina preciaion (III .tap n below). 
Calc:u1a1l thelllinilalUll umplilll lime. 
'-(1Dia) althe IlCtlCIA 18vel (ODe-balI of 
th. a&rr'Cnl ,Iandud), L {I/cel 01 the nw­
.eroao.I beinC MrDpled: 

!L It.move the n.1d ilion/tar al the ead of 
.. mplina. nplace lb. pla.llc lap cow ... Dd 
amlll .nd ClIp .. lAd .ton thellloNlor. 

.. Sbip tbe umplee in a "aid coataJaar 
wilb IUffid.DI pac:kiaa _tarial to ptrt ... 
jo.llinl or d&aaap. 

No&a.-Oo aall&ll pol)'.tynDe fOla la the 
ahippiRl coaWur bec:al&ll aI.1actroatatlc 
forcea which lD8y cel&llllber 10M hili the 
IIImpier flll.,.. 

Sampl. Preparation 

NcM.-Tb. ollied la to produce IIIII\pIee 
wilh I amoolh (non-anlnrl becq,ouad la • 
.edilUll wilb a ... fractiv. lade. equal to or 
I ... thu 1.46. The .... thad below coI1apaee 
tbe Glter lor uIi.er loc:uUaa and praducea 
petmanenllllouall wbich .... uaoful for 
q" .. lily conlrol and Inlwbonwry 
colllpariaon. Olher IIIOWIlinC lecbniq~n 
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mUllnlllll1 .. boy. enlena mey alia be uNd. 
• . 1 .. Ih. nonpermanenl field mounlin, 
lechniqlle ",ed in P • CAM %II. 

7. En.U,..lbllllh. II a ... lid.el.nd ClOver .Ii.,. .,.. f,.. of dllil .nd fibe .... 
L PI.ce 40 10 00 mI of acelon. inlo II Cllth­

I)'pa n.aIr.. SIOPper Ih. flalk with a 'inll .... 
bDl. nabl.ler .Iopper &hroulb which I 11411 
1,,1Ie nl"nd. 5 10 I elll inlo lhe nuk. " be 
puruon 01 the ltau I"be t1w1 ellill the lap uf 
Ih •• Iapper II 10 10 em) i. benl downwllrd In 
an elbow Ib.I maan .A -f1tII. of 20 10 :IU 
dcareu wilh the horiZAHllaL 

a. rt.ca the n~ak in a .lIm", hOI plat. or 
wrap in a b.Olinl 1IIIIII1Ie. Heal the IUlon. 
,",dually Iu II. bailin, c.mperalur. (ca. sa 
·CI. 

CauUae. Th ... celon. Vllpor .... 1 be 
",'Nlraled In a vunlil .. 11d fwn. IIaod aWIlY 

. from .. II opea n._. ;and lparil IOIII'C8:t. 

AlIanu&I. bealiaa ID8lbuda CAll be 1&11111. 
ptQ"idiae l1li opern flam. or .paIb .,.. 
pnllCDL 

to.. Wauat either 1M wbal. IIlIIpk filter or 
a wedl' cullroca the aacp18 fill .. CIA • deu 
..... allde. 

'" elll w.dael 01 c:&. 25 percaal of tbe fit.., 
~. with a c;urv.cl·blade .... 1 IWIical luaif. 
",inc a rocIa.iPa mobOQ III pmeat I •• na,. 

b. t,!"at Ihe filler or we..,.'!'. Ju,1 ,w., "Po e.n 
Ih" alid • . SI".ic: .I-.'Ctria;.il), will"", .. ,,; L .. ;.p 
,h .. fillllr on Ibe .lid. unlil it i. Clolllr.,:J. 

c. t laid I"" ai-l ... Iid. '''pponina tI.~ IiII:r 
itrproaimlll .. l), 110 Z an from th, ,I",. tllb. 
)i'Ift whr.n 1'Ie lIeeton. Vllptll' i. neaplna 
from ,I;. he~led nillllr.. The oc:elune v .. por 
,Ir:lar.t .huu!d c.u ... CIOCdeDtalion 'pol on 
t!'.&e ala,. .lide ce. Z 103 Ul \a diemelu. Mew. 
11.1' .:1.&Sa tiki.: 'lC"1!,. i:1 lhe vapor Ilrell ... Th. 
ml.r ahould dNt iD 2 to 5 aec.1f the filler 
4-lUb. oIisllJrra. or is IIlh.,.i.- :end.,.d 
lO.'lawl·1ol. Ih~ II.lJklr .Ir.wm i. 1I:ut>..blr nut 
.Irona entl'lib. PttwJl,· ... I. wi.,. lhe Glad .. t 
.,crt '''Ilh tiillU. to prevenl U",,;c! IICP.IOIM 
\!I lpfoinj onto the fill.r • 

ei. lIlinllbe hypod.rmic .,mnl" willa a ft· 
"".:11"' Mcelle. pl4r.e 1 10 Z drolp, of triacetin 
\In Ihe filler. Canllv 111\,," 4 clean zs,lIIftl 
~ .. iII'a ~Iver .lip duWII uato the r:tler II • 
::IIlChl :utili" 10) reJlK.ot L". posa:biht)' of 
:Onlliu& bubblu. If tao IDiID)' bubble. "ann or 
In. lllllUunl of lriacelia ia u.-uO"icien!. Ilwi 
r.U\·ltt .tap _y ber.OIlW dal .. dlld withiD • f_ 
hG~ra. . 

e. (;1111 Ih. 1Id",!I of the cuv .... .up to the 
II:"'" alHIe lI'llina a la-.quer or U;I puliah. 

~I claarinall .lllw. Ibe tilde 
""'lMIrllliua 11l1li)' lie h~"11I\l un • IM.ljlt..l. 
',ur!.&C8 lemperat.ure r.o "C) f .. 15 Olin 10 
"":tlen durin&- COlIDliol _y pl'Ol:eiloi 
inlroltldl4l.ly af.., clearioll and mllun"", lin 
c:uml'lllled. 

(Sec. "'0.'001, ~ II 
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(:"hhn.llu •• ,ond QUolli'y CII .. :r .. ; 

11. c..hb~lIon of Ihe W.6Ilon·lkr..kell 
1I, .. 'ac:,,'e. The diillnu:ler. d..lmm/. uf 'he 
em:"loIr co.IllnllOlIl _",ill end 'ho disc di;'lmeh:r 
n,~~, u.e Ip~cliied "-hen urJer'nlllho: 
lI· allcu!e. 

4. Inser' :ony '~"II"hll! IIrtllieu.!e Inlll Ine 
"! ~p,ece lind rucua 110 'hit 'he 1(""liewe Iillu 
,,'" ,h .. rp lind cle.r. 

b. So:llhe :'ppNpri"le inLcrpup.llar)· 
.. h""n.:.! lind. If iIIpplicabl •• re:M:tlh. 
bll,·".;liJ.r h, • ..! iII"ill.lmenl 10 thdt Intf 
m""nllir .. lil)n remOlU1. CIll1llilnL 

1':. In~'''illlw ... III ,U ;.c: phaee objec:lin. 
d. l'l.ce " Ilaae miCl"Umeli!r 00 \he 

InIl.!'UW:Upe uLll!CI "I"ile il4d fuclI6 Ihe 
m:cro • .:ope .. n Ihe IlnoJudle lin!: •• 

e. MI!"';.uu: Ihe m •• ,lnifled !ilid Il!n"lh. 
'-1::11111. u:.;;r'II'1I.: sl ... .:" naic:rum",,.r. 

f, RC:/lI,,~tf 'he grilllie"l" fNm 'he 
mu:ru»cupe Imd mca'l&I1! il ... chulgrid 
'eng'h. J..tlllmJ. 11Ii. c:.n bell b. 
acc:omplished by usilll a .111110 filliN ",i,b 
IIr.miera. 

I· ~Icwale Ihe circle lll"mi!ler. d..{mml. fot 
Ihe Wlllton·s"UI!II er"ic"le: 

l.J!.D 
4. ... ---

l. 

EumpM -II l. .;. 108 IUD, 1. - %.93 nun 
.nJ 0 .. 100 um. Ihen Ii. - %.71 mRl. 

b. Check lbll fii!lJ di..m.Icr. D(1Ic:ceplillble 
r"I'tIe 100 _ ~ Z _I wilb •• tase 
miCNIDtf'er IIjkMI nrceipl uilhe lII'.licW. rt'Olll 
'he m •• uJillc:lIUW. DetotnlUlle fic:1d .rn.. 
(nu:a"l· 

11. MicrolCOpe Idjll6lmentl. Fol!ow Ihtf 
mllnuC"cll&l1!r'. illl:,",c'illnll .nd iIIllO 111. 
(nllowinlF 

•. Adiual the li;:ht 1O&;t"".I! lilt even 
iI!wninatioa .aoll Ihll fio:lri of view iIIl Ihe 
cCJ('d"a.er iria. 

No&a.-Kuhler il!umiDltliun I. pn!fl!"1!Ci. 
whe.'e .v.iI.ble. 

h. Focul GO the pdrticllt.!. nwleriAl10 be 
eumioel1. ~ 

Co M.w ,"re Ihut Itw 6.:101 iris I. in fDCl&l. 
COlnlttrtd on lbe IIDlpl .. ""d open onl~ 
• ooqh 10 lully iIIuml",," the field 01 view. 

d. U .. the ... lelCOpe DClilar lupplied by lhe 
IDInuCaC:llII'II' to lI1Iute th.t the pIlalC fin" 
(4M.wr diaphcalPll .ad ph ..... hillin. 
tfJ.t ... "nule,.. canc:eatric. . 

13. o.OM:II. lhe pha .... hift d.,lectloa limil 01 
Ihe mlawc:.ape periu.Ji&:aUv. 

I, Remuve Ih. HSE/NPL phil_contrail 
lell Ili.u from ill Ihippill8 cantttinfr ..... 
cenler il un..ter Ihe phase objectivL 

b. Bnn4 the blackl 01 srooved liAel inlO 
f",,;ua. 

No&a.-The lIide COl1lilll of ~'eQ .. II oC 
aroCtvea Ie.&. 2IJ 1I'0Il"'. 10 • .ch blockl ia 
JC:»CllnJ,II'1 ard.:r of vl.lbilit~ !rom 1.,1.11 10 7. 
Th. Rquitemelill fot collnu"II .u. thlllih. 
mlCNlc:4lpe apllc. mual ",llIlv. 'he grooved 
11 .. 15 In 1.:, J CIlmllIO:Iody. all!lauah the~ may 
• r:~d:' tIIn • .: .. h .. 1 ' •• :\1. lAnd Ih,,"he aroallwd 
IlIiII~ in .. " ilia 7 mUit be inllwble. S,II 4 
lind 5 nWII b.! lit kilt peth.lI,. vi .. bltf but 
m4y "oIry s1i"htl~ UI vi!tlbt1il~ belwellR 
microlCGj»Cl. A Illiuuscupe whicla f .. iII 10 
mcel Ih.et. Nqulflm.!nl. Iwa .ilher lau low ot ,.)0 hl.n • ruolution 10 be IIlId fur .lbnloe. 
u'Wmuli,e •• nUlojlhyllll" .nJAC:IUlollite 
I':OoJfll'''II· 

c. If lb. im.illae qllilUly d4!lerial ....... cle.n 
'he micruM;l;pe al'lia .. nd. illh. p",lIt.m 
~.!l'lIi'Ia. c:onalilt the miQ'UaCOpa 
milinufAcll&l1!r. 

14. QUlllit~ Clliliroi uf fiber I:Ollnl&. 
a. PreJUlI'W orlll CIlunl fitfld bllinU .. lone 

wi,h lbe licld Nmpl'l!a. JWp.II'l the ~I' OQ 

e.c:h bli.lN.;. CMIc:ul.II. lbe me.a 01 tile fielcl 
bl.,... r.aunl. lind .iahlr.", tbi, valu. fro .. 
•• ch NlUple COWlt btefore npurtiQ.the 
multi. . 

Note L-ll1e idenuly of the bWaJa. rat ..... 
Inould bte IIIllr.A.lwn 10 the COIIRlu until.11 
CoJWlI. MVd b..'t!n campl.wd. 

HII .. z: U • facld bIuIr. ~iel.Ja fiber counta 
1I'!.lct ahan 7 iiben/l00 r .. 1da. repoxt 
p"saible coaUAaWtauOll olllw .. mpl ... 

b. Perfllnll b1Wd NCoMIIlIl b~ l!wi NnIe 
coun"!r on 10 percent of mien counLed 
(Ilide. reilibeled by • perwIl olholt lhaG tbe 
counter), 

15. U .. the fal10winl .... to dar.rawae 
whtf;b.r. poIir 01 COUDII lID the .... ai .. 
shoJulJ be ,.~ed baoo:a .... of pcIIIibIe bia4 
Thia 'LlltiAtl&o; ut.inwlol the c:acaat.Iq 
repeill.bilit~ 1I11ta.r IN~ COAIIdeace lneL 
DWCMr:llhot _pie if the diff..ace betw .. 
lh4I twa ColllAla eJU:ftda %.77{F)I.. where 
P .... Vftilige of lbe two f&ber=unta ud 
.. .atew!ive ,taAdInI cs.viMlioa, wbicla abaIIIcl 
be derived by ucla wblx-.. t.ary IwMd OIl 
b~tarical iD-bou .. claIM. 

No&&.-U ~ poIir at CIO&UILI II raieclecl ••• 
rewit of tbia lei&. rec.aua1 abe .-..inina 
MlDpIea ia the Nl ud LaIt the 111-'; COIIA&I 
IIII.iall lbe rU'1l1 c:o&UIl&. DIIc:ard MlInJeclad 
pGired COWl&" 

18. Enroll .adi new COWllei' la • traiAin • 
COIUIot thaI compara perfOrm.:uJC8 of 
cnunliln an • varl.ly of .... uaiDa tbIa 
praccoilll'f!. 

No&8.-TIlIft.II,.. iaod reproduclblllt,. all 
t.lIOtlllOriH ell8l1lfCd la ubatoa. u.mo1iW. 
unlhoph~III ... lind ec:linalia. c:uunliDa IN 
requirwd 10 pllrticilUle ill tha i'rofIci.ncy 
AIwI~'liCIII Te!llins (PAT) Proanm ."d ehoulJ 
Nulinely partlciplte wllb alb .. ubnloe. 
ar.rno.llile. ,,"lhapb~IUI .. lAdadlllolile fiber 

CLlWlllna 'liboNlori.!1 III the IIlcil4l1,," of field 
IlImpl~ 10 compal'P. perfuem.nca IJI COIIIII.n. 

MCllun:lllenl 

17. Plllee the ,lid. on Ih. mlc;hillQi~'IIII'ace 
of ,h. calibral.d rDlCI'OICOpa w,th Ih. cant .. 
of Ihe ml .. r uud., ,he objllcuv. lenl. Foo;u • 
the miCfOlCOpi an Ihe pillne allh. lih.v. 

18, Rcaul .. rI~ check phaee-rina oIlilnalenl 
and Kalaler Illumilwlian. 

la 111. foUowinll a,.. abe coun.ine Nln: 
a. CaWll oaly fiben lonser lhola S lUlL 

MU'"N Ibe 1~lI8lh 01 QU\'c:cl filwn .10"1 the 
curve. 

b. Count only nbotn wilb • lenltb·lo-widlb 
~Iio rqu.llo or If8l1t ... thu l:L 

Co For nbc,. lbl aos. the boundllty uf lhe 
"UCIII. fielel, do the loJiowina: 

1. CollAl .a, fib.r lanlcr the 5 11/11 ,hdl lin 
enlirely wilhin the ll"llicule IRa. 

Z. Counl I' n fiber any fib.!r wilb 1Iftl, on. 
.oci Iyinl wilbia lh ..... "C-lle ARL 

1. Do aul counl any fiber that ere" •• Ihe 
araliClda bouadary IlION than once. 

" Rejec:t lAd do DOl COllAt 1111 olb,-" fibers: 
d. CoIaal bc&adJeI of ftbul •• ane aber 

IIIlIeM individual fihen CIIII be ideAtilied by 
abHtYiaa bulb md.e 01 ~ fiber. 

.. Cowat aao ..... aratic:ule field. to yield 100 
liboara. CollAl a IIiAiaIIIID of2lll11e1da. Slop al 
100 f .. lda rapnI1na 01 fiber collDL 

20. SlIIt COIIAliaa fraaa one eod 01 dI. filter 
end ~ aiaa. a rsdiallillll to abe olber 
end. wit iiI"" up at do .... OQ tbe 01.." INI 
c:oaUaue la the n __ direc:IlOA. 5.t1ec:t fi&:1da 
nDdaml, by IooIdaa .way froID abe e,epiece 
brieft, while advanc:iaa tbe ....... nlcel .... 
Wb.a liD -.".. .. c:DVVI CL MI or __ 
of the field 01 Y1aw. rajecl abe Ileld ud Ht.et 
1DOIhw. Do DOl reportraJecteclIWda la lbe 
Dumb« 01 w&al fielda COUIIt.Id. 

NcM.-W .... CDUDlIDa a 8eId. Cllftlimaaull, 
lCea ..... 01 foc:al pIUII by IIICIWtJII die 
&ne loc:ua bob to tIaceca "" be flberI 
wbich haft ...... 1DIbecIcIacl in dw all ... 
n. soWl~ Ilbera will be "IIY faint 
bid IN aD inapartanl CIOIltributioa to the IOtai 
c:GIIIIL 

Calaalalioaa 
%1. Calculata utIl'1port &beI'denall, lID 

the iii ... I (fIbaw/_aJ; by dlYidiac the 
total fiber COWl" r: ainu. tbe .... Oeld 
b&aGIr. COIlA" .. b, tbe DUlllbar 01 fieJda. a: 
1114 abe Bald ..... A, (CUG1II_, for • 
propert, c:a1Ibratecl Walloa-lIec:II.eH 
II'MIiQ&I,e): 

P-8, 
1-- "ben/_' 

(aJ(Ac) 
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. "a. Cdc:;I.le .he ,ooceolrallon. C Iftc;.c;l ... 
f,u,:no ,n Ihe .,l ~,,'ulU. lUlUpl ..... V ILl. ,,'ina 
Ihe .ifcClilfo cul!ltClion aree of Ih. lilto;t. A. 
l~~ mm" fIJI .I :!:i-mm fIIlerl: 

C _ lillAc) 

VIlli') 

Nol •. -Per ... ul(l.lI)· rJu,clr. :.nd ildj~llnc 
,·;,I .. e or A.. If n~"',,"y. 

,\ppen4iA- C 10 A 1tIO.101JI-QIU1i~Ii~·e end 
Quaali14Ii". fll 1 fIIli,ll PNUdu~ 
M.""el«y 

Q""Uleli\"1I til TOlAt Pralox:ota 

I. J~"tll/lyJ 1i.'elol,"'rutuc"L 
A. Odor Thrc.huld Sr.t'PCninl 

1. "fllrce 1,Iiler "I:. •• jMl ""ilh 41r.lilllid. 
II! 3. ~I .. ..an or ~" j.ra) .. n: n:'Iluted. 

, OtJ..,.·frcu ..,ltler 1".8- cJ •• I;iied or .prinl 
.... Io:rl .... ""/'O~;ni;"cl)' U ' C .""11l1li uliCd 
r.~ ."'= .ulilliun .. 

:L 'l1\e illOtomylll(~llIle (IMI (011110 knuwlI 
1oI1"lptnl~'1 oIU·lclAr).lorJ,; ... Iuli"a it 
.,11"1JiI11!d loy QcJcJ;n. 1 cc or pute IA.'\ 10 lOll c:.c 
or ooor rree wlI.er ill I 1-1illlf jlr Ind ~,,"kinl 
for :lO scl:Olld .. l11il I:4luli"" .110.11 till 
P,cPl'M new IIII •• SI weelJy, 

4, To acreenil\ijllll ..... .,11 a.. coaclUCled in 
II nllw ICpatiliO fl'OllllM mom IIWId rur 
, .. IIl4II fillr.sliRf'. Th. twa IUGlna .hill! be wcl1 
\ clllilMled bUI shllll nol be COIUItIC:ted 10 abe 
Ii:mr ncdn:id;.li"ll \tealll.lion 'r.t,m. 

s.. 1M odor lui IOluliwil. pn.'{I4ItCd in II 
""~I&&I jIll hy pwci"l 11.4 " cJ tht: "..0. 
..,Iulioa inla 500 cc cJr odor r, .. ..: Wililt uainlll 
c:!e"" dlOpp« or pipellc. Slwt.. 101 :KI 
lC'CuucJ •• nd IIl1uw to .Iand ror Iwa to """ 
miaulel 1ft Ihllllhc IAA conunll'ldi"" .""". 
lhe liqllid m.y ~1tCh eqlllhbnulIL 111il 
... ,1",111'11 tI1IIy be I&IICd lor only III .. dtly, 

a. A Ic.;t bl .. M it pn:pMl'lld in • Wid i.r by 
IIddlna 500 cc or odor rn. .. wlt.r. 

i. Thl ode,,- t'lil lind leal III .. nk j .. ,. 1111111 h. 
1.~lIlId 1 iiAd 1 lor i.' idanliliCltlion. II the 
lillI.l. lAte pul oa lbe Iidl they Cd be 
pt'riudi ..... Uy peeled. dried ufr 1111&1 "Yilched IcJ 
IIIlillillUl the "" .... rily or the luL 

a. Tbc luUowina inatnactiDnl ""-II be Iyped 
.In .. cant lind pl.cecI oa the .. hili in rranl or 
Ib.IWO tat j.Ia (I.e. I .nd %J: '1"be purpoM 
ur lilia IMIIa 10 delWlllinll if YOII caa NUU 
bwiaM 011 .1 • low conantrltioa. 11Ie lwo 
~11ca III lraal or you coal:ain weiIII'. One or 
tJ ... s.:.WIlk:. illao CIInl.ina e ,cn.t11llDOllll1 ul 
booIwlUl oil; Be IUI'II aha co ...... e •• un lipL 
tJ:&:A abMke •• ..:11 boul. IcJr Iwu SCQIIWla. 
UnlCl'l!w the lid of ,ItCh bollie. oa. el • dIM, 
IlI'dlllia Ilt abe IIIGIIth ollhe boltle. Indicate 
10 the le,l condurtor which boltla conlaina 
bIInllM oil" 

a. 111. miA-lulY' U6Cd in Ihe 1M odor 
dL lection leal Ihall be pr.cp.M In 1111 erca 
1IC'pi&lllle lram ""herc Ihll lesl i. perlonned. ill 
order 10 plY\"enl "Uectary rulilll' in Ih. 
wb,.ct. 

7-IG-ti 

10. II 111l' 1 ... 1 I .. L,,,CI .. un;,bl" Iu l:Uln".II), 

.<iI·.II.f)· Ih" 1:.1 lOul .. on .... lb. odur Il'sl 

.... 1:.I.on. llee: 1.'\1. qu.hlau\c f.1 lui CRiI)" nol 
lw. Ui",," 

t 1. Ii IIII.' lo!'l ,ubil:cI r.Orrf'Clly id.:nlili .. 1 Ihc 
I"r cOnllliolR!! Ihe odor 1r.11 .lIlullnn. Ibe IMI 
,,,bieel ml)' p/'Ol'l!ed 10 rcap:r"lar N'll"t:lion 
Iolld 1i11!'I"O" 

H. R;"'I'ir~lor Scl....:liun 
\ . Th .. I\.!II .ubiecl .1",11 bot .. lIo,vt:.S Ie. Jliek 

Ihe mOil com(or! .. ble 1W1I!1lr"'Yt f/'OIII • 
Irlc.;hun iIIcludinli rripirilloca uf varia ... 
"11.:1 (/'041 dICf .. t'IInl In:anllrilellll ...... 0., 
srll:clioo ,IwU iaclutJc IIlln.1 Ii". ';141. c.c 
d •• lum.ric h.U (.""iKe'. f/'Om .11 .... lwo 
n",nuruClu,." .... 

%. ·Ib. aeleclilllt prw:eu Ih.U be LOnducll:d 
in II /'OORI "PUIII. frURI aha fil·le,' wlIIl.er 
III pr-."enl od.JJ rIlIiS .... Pnor 10 Ihe ao:lac:tloa 
pruce ... lb. I .. t eublect .hllU be Iiwlwo huw 
lu IIUI on • reapiralor. bow it .hOllId be 
"".iliuned 1111 lbe rll&:AI. buw 10 NI .tr.ap 
1I:1Ui10R lind bow to dellf1lline a 
-co41icvt.bl.- m'pcralor. A muror IbaJJ be 
n.i1abl, 10 IlNiIi the aubjacl i. eyllIualina 
tI.e iiI .nd pusiliollh" oflhot "'plnillu. 'rbil 
in.;trucliolllllllY noI QJNlilut. tha IIIbltcl" 
IUnDIIllI'Ilinirirl on ... pinllor ....... il iI only 
IIIY"iew. 

:I. ·Ib. I .. t .ubjtcl .houId lllldanlaad thai 
lb •• mpl.," II beinl"aIr..Jd 10 .. lact tba 
welpllilor which pnwldn tlullilOll 
camrorlllbU rlL !edt ... plratar I'IIpNU11l1 • 
different lIU aad .upe lAd. II fil propert, 
and uaH prupariy wtll provide adaqua .. 
pmln:tion. 

4. Th ..... eubjed ho&da each ~ up 
10 t!w r.ea .ad ,liminelea 11_ wbicb 
Clb~iuu"y do oot 11" • ~OItable fiL 
Normllily. act.c:doa .iII baPa willa I hair· 
1IIII.1i lad il • pet lit CIIIoIIGC be ICM&ncl. the 
.ubject will be laked 10 list tile luIllacep6.eca 
rnpinllara. (A ... U peraD .... oluen will 
nol be ,bl. 10 ,/\rIlr ""1 b.aIl-GUllk.) 

5. lb. 11lOI'II COGlfortabi. racepiecb aN 
IMllfId: tha lII0I1 a.nalortaba. _IlL ia donoecl 
and .. ·Dm al IeGII fi.,. ncin,,1ft to ...... 
com(ort. All dciaAiDa IIad adjuatm .... 01 the 
r..cepiClCe IhaU bII pedanned by tJaa lItt 
sulljed witA ... t ~ rraaa the .... 
CDfIduc:tor or otbat ....- Aalia .. 1ICII ia 
.uellina conlun CIA be FY" by dilC\lAlina 
tJa- poiall in .. belo •• II aha .... wbjac:t Ia 
IKII fllcai1iar wilh uaiall • pcutiaalar reapinltar. 
Ihe le.1 IlIlIjllCl ehccU be direclad ta don the 
1IWo.Jr. M\'rnalli_ lad ta .dlu" the IIr ... 
e:lI:b Ii_ Ie-. bec'.ocDa .dept It Mlliq JII'OI* 
leneion CiG lbe .Irape. 

a. AaMlunenI 01 c:oeIort .hall lad .. 
l'W"iewina Ih. rallowinl poiata with the tall 
IlIbjoc:t lind aUawinl the 1II1141bject 
IIdequale limer to detenll.laa aha colllrm oIlha 
rnpiralor: 

• Poeilioninl elr _" on -. 
• RlKlm rur .!>" prcJlecllun. 
• Room 10 lII1k. 
• PnlilioniOll mealr. on laa and c:heab. 
7. Ther (ollawina crillria .U be \lMlll1O 

h ... II' d.lcnNne lha .deqaaacr or tha rnpinllur 
rll': 

• Qoin pn'pd"lr 1'1 .. et:d. 
• Slr:.p ":Mlan. 
• FII .aDll no ... bri~. 
• Oi~I:J1\U (rom nn .. III chin. 
• lo:ndl.'nl,· lu .Iip. 
• f.clr ·uw.,nllIMln In m!mlr. 
I. Th. lell .ubltel 11:..11 conduct Ihe 

ClIII,r.nciaru.1 :Iea.lh· •• ne! p".itive-~ 
fil clleclr.1 (11._. W!e ANSI ZIIIt.:-ll111Oj. Berore 
c:uncJuctlnllllw n"",lin.- or poIilive-ptclllWe 
leal Ihe "'''jer\:IIh.III .. lold 10 -ar.III- aha 
I",," toy n;Pldl)' 1'10\"1:11: lhe ""lid hom Iide-
11r~ cnd up end dawn. "hile IDlr.inc :. I,. 
" .. up brealh&. 

II. 11111 IIrll ... hjo'lll nOlf rllacJr ru, I" 
hl.llnN-

In.. Afl.r pH4liin~ Ihe (illest. the "II MllIicd 
.""'11 I.e qlk'ltioncd IIl1l1in n..,.n:illil the 
a.mrun ullhe rCtpiral ..... If il b .. bec:un .. 
hncumr"tlall .... another modf:l al rcapi:-illcJr 
.I .... IIJC lrilll!. 

11. ·.M .m"'uyoll: 6!wU lee IIIVIIO abe 
upporlUAiIY lu ... ll.oclll dillcrenl ilUpi~ 
.nd be ~c~11G ir the c:hOloln rllca:lliecz 
~_I incre •• inj;ll· un.-omrortab&' .1 .ny 
lillie. 

t:.(il Teat 
1. 'na. iiI Ic:aI cboal1ch.rIhalU be lillla.,. III I 

cll!lll 5.11&&1 dnUIllioar I&IIpCtIdad inun_ 
oYer I Z rool dI._I .. b .. & IG that the kip 
of tba die ... , II I~ ..... lbo\·. the 
I&. .. t lut-jercl'l beIICI. TIle inside top CtIQI'" 01 
Ihe cluonclcw _U bay •• IINIII book 
.uadIecL 

Z. EKb respinlIW IIICd ror 1M filtiaa cand 81 
lal"" IhIIlI be eqllipped wltll orpoic .. par 
cal\ridael ar oil ... prollcUaa lpioll orpnic: 
v_pora. The cutridtla or IIIIIab w.U be 
~1I!Iad .Ileul weft.iy. 

1. AlIeI' aelactina- dacW,.. IIIId ptOIIIII'IJ 
."jUltiua I roepin&or. the .... lIIbject ahIll 
•• ., it lo the 61 IIIq IQQIL 'I1IJI I'CIUIII Ib:dI 
btl .. .,.,.. .. rro. 1M roaaa IlMlllor odor 
tiarftboId ecreenina lIad .... pirator .. 11IdioG, 
aad IbaU bt wtdI ,·mtilatllCl. .. bJ .. e.W!&lt 
rile: or 1Mb baocI. 10 PAI""t seMfllI ft'O. 
c:onlllollliaaliM. 

.. A COlly 01 tile rollawtq ... 1 exan:I.Id 
lind r..inbo ........ ehaU be tllped to tha 
inaide 01 tba .... &l'",ri.cr: 

T"'.Ii1(C~_ 

i. .... the~. 
Ii. &.utbc deeply. Ie oertala brudaa aN 

cMp uad ,.".uw. 
~ Tuna Mad aU the we' ....... aida to 

lb. Olhar.1AbMIa _ ..cia aida. Ie CINia 
_ ...... Ia ~ Do DOt blimp the 
nt.pin!lor ........ the IhouId.t. 

iy. Nucl baed ... u4-dD ... tahale wbaa 
'-d it I. 1M lull .p poIiltca (loakia .... ud 
ccilinc). Be Cllftclia _tiaaa IN cacnplalllll4l 
....,. uWaln." IeClOC'.d. Do nat buaap the 
rnpinlar oa tba chat. 

Y. TaIIUot- T.,,, .... uad .Iowly for 
anenllllialll ... n. follow .... per...,:. .... 
c:.1Jed tba IWabow ,. ...... laadilllit will 
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rc,ull in I wid. rlna- of f"ciollnO\lfmll:ll .. 
aad Ihu. he u.d"llo "'Iilfy Ihi. rcquireml!r.1 
A:lenwll~a p ..... 8f!. which ICrYe Ihe ",me 
pUrpolC m.y 11.0 be uled. 

VI. /oSllln" in pllce:. 
'·Ii. Brcollhe normlilly. 

flotnho .. , Pus~ap 

When Ihe .unlillhl Ilnke. rlindrop. In lb. 
lIir. Ih.·~· lei Ii I.e I p.i.:n Ind form I rainho .... 
The rlllnbow ... divl.ion of while IIghl inlo 
meny beluliful colon. TheM I.ke Ihe Ihlp« 
of I long round .rch. wilh III INlh hlah 
llbovc. and ill two end. Ipplrently beyond 
Ihe hoCizon. There i .. according 10 lea-nd. I 
boiling pol of SOld II one end. People look iJul 
no anI' lVer fU\cb IL When I IMn loolta for 
IIOmelhillfj lIeyond ralch. hll fn.ncb .. y he I. 
looling for lhe petl of ROld II Ibl mel of 1M 
rainbow. 

5. EAch Inl IlIbjllCl Ih.1I Weer lb. 
rnpiralor for 111 .. 1' 10 miDul .. beforw 
II.rtlnllh. fillnL 

IS. Upon ml.n",1M !nl ch.mb.r. 1M Inl 
au IJ jm ab.1I ba !i ftft I • Inch by 6 inch piece 
of piper auw.' or other paraUl ablOl'beot 
';na!1 ply m.lerial. folded io h.1f and w.lled 
with ~n 01 OIMI a: 01 pure fAA. 
'rae lalaubled ahaJJ h.", 1M wei lowe! 011 

I". hook II Iha lop of 11M chamber. 
7. Allow lwo ClWJutn foe the 1M In, 

•. :mcer.lnllon 10 bft recc:hcd Iwf""" 1tolc1illl 
the Cil·lnl uf'rCilc •• Thil"O\III' be.n 
approllri .. le Ume 10 talle with abc le.t lubJact. 
10 CApl.ln d.a fit taL 11M impoltuca 01 
cuopenlioQ. Ihe JNI1IOM (u, th. hueS 
elltera-. or to dcmanatnl. tc1me oC Iha 
IrAereiwL 

I. EAd! .1Wd .. dncrfbed in •• above 
ahalllM peftomll.·~ for .t leeat one miDule. 

II. If .t II1J lime dllrtn, the tnl. Ih. sull/ect 
deltcfl 1M banana-lik. odor 01 fAA. the leet 
h .. f.i1ed. The IUbject .h.1I quldd, nit froIft 
Ihe Inl chlmber .ad In" the Inl .n. 10 
av~ 01f8f:t0ry f.til'lL 

10. 1I1he In' I.f.iled. 1M IIIbtect .twit 
rel',m to Iha .. Ieelina.- ud'l'IIIDOYIthe 
rnpir.lor. rwrpe.t the odor aenaillwllJ .... 
... Iect IUId pili OIl another rnpit.lur. ,.rum 10 
1M 11.1 c:baaaher •• 1Id .,.in besio the 
procedure dacribad Ia the c(fllhroqla c(a) 
.bon. The procaa coaliDun unlll • 
I'WIIpiralor th.1 fill well bel been f~ 
Should th. odor aeneld""y Inl ba C.Ilcd.1JM 
IUbled WJI w.1t .boul 5 alnuln bef_ 
rdealln .. Odor eenaiUvflJ wiU _Uy ba". 
rarumed by Ihi. liln.. . 

n. 11 • pelWD caaaot pua the lit t .. t 
dncribed lberY. -artnc • heIC-_ak 
reepiralor from the .. &lIable .. Iecdoa. (ulI 
fac:eplllClllDCIdala mUlt be UMd. 

u. Wben a rnptnlOl' I. fOUDd th.t ~ 
the tat. the IIIbjac:t bnUa 1M C._I ancI 
IUn • bre.th bef_ llUtI",1he elIl .. bar. 
Thl. II to ...... that the re.aoa 1M tnt 
lubfect la DOt -wn, tIM lAA la 1M IOOCI ftt 
of the ,..plRtor flClCpi __ lind DOt 

olfactory latll'll. 

ll. W!len Ibl InllUbjecll •• vnlM 
chamu.r. Ibe lubjed ablll remove Ihe 
aalunled 10wII lad rerum ilia till pt!f'IOft 
condu';"n. Ihe Inl. To I&et!p !he 1 ... 1 frona 
becoming contIJIWI.led.thl uaed 1_.1. 
.hlll be kepI ill ... IC· .. .w1ll baa 10 Ihera II 
no 1If1l1fic:anllM conCMItrallOQ buildup in 
lb. leal charuber dun", lulJ .. quenll .. 1&. 

14. Allelll IWO flcepllCll lhall lie _ 
... Ieeled for Ibe 1M 1151 prolO4:OL ~e.1 
lubjO!C1 Ih .. 11 b,. linn 1M opportur.ilf 10 wear 
Ibem fOI una week 10 c:booae lb. OM which it 
mon com!url.bl. 10 wear. 

15. Penon. who havi .ucc,.,ifully p ..... d 
Ihi. fil Inl wilh I h.lf-mull n.pir.lor mOlY 
be "Ii""ecllhe u .. oC the Int .... jJir.lor in 
almo.pheret wtlh up 10 10 limn lhe PEL 01 
airborne UUnIOL In .nno.phern '~'I" 
Ihan 10 limeL Ind 1 .. 1 thlll 100 II/Ild lb. PEL 
(up 10 100 ppm/. Ih. IUbjed mu.t pall lb. 
1M 1 .. 1 Ulilll' full flce nqalive pn .. ure 
""pin lor. mil aanceRtrarion of 1M lAA 
Inlid. the 'nl ch.nabcr Dlu.1 be iacreued by 
lin limn for QLFr of tIM ruu r.c:epiece.1 

II. The Inl ahaU not ba coaduc:ted itlh .... 
II lay hair p'Owth bat_ 1M aIUa the 
flClpieat .. II.,.. aurf-. 

17. If ball' pvwth or .pparallrJlerI'_ wida 
... tltiI'lctOry nt. then tbar ahaJI ba .lleracI. 
r.:1IOvwcilO •• to .lImlnal.lDll!fternce Ind 
allow:l utllfaclory fil.lI. ",Ual.ctory ftll. 
.till ftQt ,'Ilined. Iha tnl .ubject mUll 11M • 
pnlill\le-ptrNW'l t'r'Iplrutor tudt •• pqwerlld 
.ir·pu:iC)'inSI'l!lpil.lnn. tUIIPllea1 .ir 
reljJintor. or .. If-conl.lned brnlhinl 
• pp.il'lltua. 

11. If lint eubiect exhlbill dlmosh, 1ft 
~Ithin, dl:rinlliw I ...... he or he ab.U ba 
nfm-ert 10 • pbywldaa tra!ned III ""pintar 
di ...... or pulmonary aMdIdne 10 delennin. 
whelh" ... the Int aubject can wear a 
relplr.lor "hill perfmnlna her or hil dul!etl. 

:9. QuaIiI&lh, 61 te."", a/I ... II ba tl:pealed 
., leu: .~."ry .hot mont"'. 

:n In Ildllillon. beauae thl ...dlnl oC l'" 
""plntor IMY ba .lTeeled. ql&alitaU\"o fit 
l'!alln; abaU u. reputed Imal.u .... ly wb ... 
lhe Inl RubjllCl b .. a: 

(11 WeilIht cbaap olm pouad. or mure, 
121 SilPtifir .. al flld.lecarrin,1n the .raa of 

I~ r",. .. plau _L 
III Signifi,...,.1 dental da.f1S'It: La... Dlultiple 

exlrllcliona without prolbnla. • ac:quiri"l 
delllun!L ,4. R'!COCI~lrucli'" or COWMtfc 1IUJftY. or 

(~lluIy other conclilloft thai _y Inlenera 
wilb f.Qlpleat ... 11rJ. 

D. RecordluIepini 
A .wnmary ofd Inll'llUlI ... U ba 

m.lnlaJaecl in .. ch office for 3 y ....... 1be 
_.ry .haU Include: 

(11 Na_ of In I lubtcL 
(21 DaIIOC Inl"" 
(ll N_ oflhe tnt ooadlldor. 
(., ilnpiralClft wlected (Indica .. 

lUIIullCblrW. -w. tI. aod appnwe! 
allDlber). 

(5) TnliDa IfIIIl. 

REFERENCE FILE 

II. SuCJC/tQ,.1/t s.N:JlilJll ADrwol ProIOaII 

A. Re.plnlor Selection 

R,.spit'3lon th.1I be ~Iecled at delCrihed 
in -:Iiua IS (rt'lpira1or Mlecli..,nl above. 
CllCl!pl tn..1 each relpir'lur ,h .. 11 be equipped 
wilb I plrti,,-uJ.te mler. 
a. Tall. Thraahold Screanilll 

1. An mature aboUI held and ahc:ulden 
Ih.U be uwd for th~.hold lCnIC'IIilll (10 
delermine if the indivldu.1 CIIn 1 •• 11 
.. ech.nnl and for fit tnlinl, lb. f!tICloaure 
Ih.U be Mpprolltimllely 1: inc:he. in dl,meler 
by ,. inchf:1 1.11 wllh .1 le .. 1 Ih. fronl de., 
10 .1I0w ft'l!l mOYftment ollhe head "hen • 
rnpirllor il wum. 

2. Th. Inl endOlUle shill hne a Ihree­
qUlrter Inch bow in CI .. nl of Ihe 11111 lubjecl·. 
no.. Ind mOUlh .re. 10 Iccoc:n.ndale lhe 
nebulizer noale. 

3. The ... Ure acreenlna .Dd Inllna 
proadure thaU be 'lqiIlliaecllO the tnt 
aubJecl prior 10 concNr:au.. the aawn .... I ... 

t. Dartaa 1M threahold ICnWna tat. the 
tal aubjacl ab.U don the Int encJ ...... and 
bnalbe with open -'II willa Ion ... 
exllnded. 

L UtlD,' DeVllbiu Nodal 40 Inhalation 
WtdJcatioa Nebuliur or equi.e!ent. the .... 
conduc:tur .... U apray th. thrabold c:laack 
wullon lato the eadoau .... "'i ... bulbcr 
ahaU be deerl, taad&acI to dlaUnpiab It fnMn 
1M ftt .... aoIulian aebuIiur • 

I. Tbe thrahold c:t.ack aoIulioa canalat. of 
o..a an .. ollOd.lua aaa:huia. USP Ia 
w.lw. It can ba prwperad by pulllna1 ac 01 
the IPoIt aoIullOll (_ C 7 below) IrJ 100 0. of 

.w"t.,. 
1. To ptUduc. lba _L the .bvliz.., 

bulb i, finaly IqIlf!fteclIO th.11I Cl'II"p_ 
r.t)QIplctely. tt:an la relaucd and .UQwcd to 
fullrnp:wL 

I. Ten Iqueart o! :h. u.-buU~r b-~b an: 
repeated ,. ... pic9y .ad thea Ihe .... IlUhjf,cl i. 
bIoMd wbel,"" the •• ech";n ua be lalted. 

8. Iflhr Rnt Nlpua .. 1a a ... li\·"~ :~ ma_ 
aq...:eJIII of the nebuliz.er bulb ... n:~.ftlllc1 
npidly .nd lbe Int IUbjed I. 'pin ."!..l'Il 
wlMt!!., I'" .. ta:b;&ria CMIl be talWd. 

10.11 ..... MCc.nclrnpanR Ie nc..,Uv. t .. " 
DlOC'P 111-.~ "'IM.led , .. "idly .. nd the: 
Ir.II whrect i .... ain "Ned wh4t1her the 
MQ.Jwria can ba lUled. 

11. The Ifli cundvctor will "IWIIIII. 01 lbe 
flUlfth .. ol aq ...... requlrlld to elicit. t .. l. 
rnponM. 

u.1l1he aacc:baria la not tailed .fter 30 
eq __ (SI., 101. Ihe IlCiChIllIa 61 .... 
~I be perlCII'IIMd oa the IHiaubJacl. 

13.11. t .... 1wpOGM II eUcitec1. the .... 
aubject "U be uILtd to take not. of the 
ta ... for "l!I'IOCIia the fit .... 

It. Cornet _ 01 the tIIbulia. __ thet 
Ippro.u..tely 1 ac 01 Uquid II uad at a li_ 
la the Mbuliar bodr. 

IS. The aabIIUaar .... ba tboraoI.thly ri .... 
ia _lei'. "'-..... dry. and rafiUed aile ... 
"f'rI fOUl boura. 

(Sec.. 1110.1001. At!PI ... CJ 
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C. Fil Tc:al 

I , Th. Inl .ubj«.1 .h,,11 dOll ~nd .oilu:'1 lit .. 
re.pir.lor withaul Ihe .. allt:"/lc.;e rNm .11)' 

IMRUA. 
z.. The fil lell u.el the 1.lIIa enclu.u", 

delcolled in liB above. 
:S. E.icb lell luuicel IhaU wcer Ih. 

relparillot (ut el le .. 1 10 mlnulel beron. 
... ,,,nIIM fil IUL 

4. The le.1 subloel Ih,,11 cWn Iha ,nclulure 
while ,",e.nnl 1M rtI_pinllor w-Iecled in 
lCC"on lB .bove. Thll respiralor .!wU lie 
prupcrly IIllj .. lled and equipped ,",Ith I 
~rtieuill" fIllI:r. 

So Tha Inl lubj!:CI may nol eill. dnn" 
(n'epl pl.in ... ater}. or chaw lwu (or IS 
m.inulc. before lhe I~IL 

e.. A kCIOod OeVdb.l. MucJel40 Inhlliahun 
Medic:alloo Nebwizu il uted 10 .prllY Ihe iiI 
le.1 .olullon inlo Ih. cnclo.ure. lUi. 
nebl&llut Ihell be clearly marir.ed 10 
dittinllwlh .. rNIII Iha lUHnina lell IOhuiun 
nebuUur. 

7. lba fil ... llOlullun II P"JNlred by 
IIddilll &3 Ir..m. of lOCiJulII uc:charin 10 100 
c.r: or WIll1ll waler. 

L All befo ... the tell .ubjecl I!WI brelilb. 
.... th _til opu lad tonau. exlCNied. 

.. lb. IWIlMUiMr ill iMutlld lalo the bola ill 
Ih. fronl 01 lb. udQlun lAd the 81 ItiI 
aa1ullon ill '(onIred inlo the eAI:lOIun uailll 
lbe MIM tec:haique •• rot lbe IUIe tlanIhold 
..:nniaa aDd the .... DWIlber of IqIWGCI 
required 10 Illicil a I .... rnPGGM ill the 
eaaaaini- Is.. HI tbrouab 810 .bov.,. 

10. Altar .. naratioD of the HI0801 .. ad the 
rollow,", iNlNCtioaa 10 the Inl lubjcct. The 
teal lubjacl abaU perfonll Ihe uerci ... (ot 
OM nunul. udL. 

L Breatha oormaUy. 
ii. Br1au.. d .. ply. Be ClllUiD brlallut liN 

dftp .nd trtrultU. 
iii. T\ina bud .U Ihe way rraaa OM .. de III 

Ill. Dlhu. Be unaill IUQv.lII.nl II campi. I.e. 
IDbala DO each IidL Do 001 bump \he 
rnplrator •• aiAalth. ahouldarL 

iv. Nod bead "p-ud-claWli. Be camla 
malior .. 1ft complelL 1I:ha1a whaA helod II iA 
t1w f\I11 up poailioa (wbaa 1oa.kI.q tow.vd the 
caillDaJ. Do DOC bwnp the rapiralor DO the 
cbaL 

v. T.lklaa. T.lk loudly lIad lIlo ... ly rot 
_oral miDutaL n. (oUawinll pu:ljlnpb II 
called the RaiDbow P .... a-. lUI.ciiAa It will 
,,"wlla • wida ranp of (lci.1 _"C:lIICIlll, 
.nd thue be _(wlo MII.fy 1111& requinlllCAL 
Altamadva .......... whlda ICCV. the _ 
purpaM IMY .1.0 be uacd. 

YL loaillllA ptac:a. m. Bralthe __ U,. 
IkUtabo"" JIa.aaM. 

When the 1w:IiPI .,rikes raindnlpa Ia lbe 
air. IJMy let liu a prill1l .n.l fona • raiAbow. 
1be raiobow ill • divilion or whlta liahllDlO 
DlUy be.uufw colurL n- takl lb • .taapa 
ol.1oac round arch. with II .... IA hlp 

7-1~ 

.Iw\' •. Ind ill Iwa andt .pp.nolly beyond 
01 .. hon&C:1L Then I&. acaJrd"'l IG Iqcnd. • 
bolllni pol a( laid alone and. !'wopla look. 
bill 00 on. avar nnda IL Wheel. IMn looi.a 
rar .aol!!lhlOl beyond bil ",.c:h, hia rnllCldt 
... y ba ia lookinl (ot Ih, pol IIf lold .1 the end 
of 1M r.inbow. 

11. Al the beauw~ or a.ch u.rd ... thl 
aero4lO1 concanltallGn wU be rep!.aW;hecl 
u,inl one-half the DWIIlwr o( .qu.cvs I' 
initially dncrilNd In ClL 

11. Th. le.1 I .. blecl .h.U Indll:llll 10 the 
lei I c:olld .. c:lor it .1 any 1Ia:. d..nnllhe Iillr.1 
Ih. IlIIla or .. c:charin I. delecled. 

13. Illhl .. c.r:hIl1O it delectllCi the filII 
dHoed unMtialoaClOfY and • dirr ..... 1 
rc.piralor .b.U be tried. 

14. AI leul Iwo r.c:epiec:e •• ~U be 
.. Ieclad by th. 1M IHI prolocol. The Inl 
• uojecl .hall be liva Ih. oppanunity 10 w.a, 
Ihelll for on. wHIl \a cb_ the Olla whidt ill 
motW coouOttlbl. to w ..... 

U. &c:c:a .. rw .:ocoplltioo nr the Int 
proloc:ollh.U .Uaw tIw lAM 01 the ball .. ,It 
Ilia tad ,..pl .... lor ID canlallliUled 
.I_ph .... up '0 10 I~I the P£L 01 
.. bftIOL III other wont. thi. prolocol .. y be 
UMd 10 .ui ... proIediaa rac:1OrI DO II!ab­
than len. 

Ie.. Th' tnl lIIalllIOl be caadllCtad It tU .. 
II afty beir lrawtla bel_ the aIUa ud the 
laupiaca ... liq awfaca. 

17. Il heir powtll ar apparal IDtaff.,.. willi 
a MUef.CIAly 81, thea they .. II be .h.reel ar 
.. lIWvad 10 .. 10 .limlAata latuf.....ca ud 
.Uow • Mtialactoty III, U a .. dalac:lOrJ filta 
• till oal.ItaiDed.Ihe .... auhjad.UI .... a 
poaitiva-ptUaUft rnpIratar 1Uda .. ,...... 
.it·puri(yi.na ... perataN. ~ppll.ad a.Ir 
NllpiralOr. or .. Il-caal."'ecf brutlaUlt 
.pparan& 

1 .. U a taal ..mjed uhlbill cWncultr III 
bre.chiAa dllriJll the taall, eba ar he ahall be 
... !.rrad 10 a phya&ciu traiDed I ...... pUa&or 
diu .... or pu.lmoAaty -.dIc:iDa to datarmIM 
,,·b.tlaar ilia Inl ~jed cu w .... a 
rnpiralor whi!. ~ bar or hla eNd.. 

18. Q...Jitaliva lit taadna ahall be Npaetacl 
.1 t.UI nary aix InDOIha. 

zo.. III additioD.·baca .... ,be -u.. 01 the 
.... r:lr.lot lMy be aJfacted. quaUli&Uva III 
IntlAc ab.IIlI be rapaac.clllamecliataly wa.­
lhe I.al auhjac& baa a: 

(I) W.ipl cbanp 01 ~ pouodl ot .... 
IZ) Slpi&lDt fada1 acaniDa Ia the ... 01 

the racaplaca Mal. 
(3) SipUlCUI daGtal c:bupc La.: awldpla 

utnctloU wttboul procIIe.u. or acqlliriq 
denllll'all, 

(4) LcoAaInIctIv. ar COIIIIaUc IUIIIIY. ar 
151 loA,! other eoodilioun tb.oIl lllay lalalfara 

",jib feup6aca ...u.. 
D. IlecotdUorpilll 

A 'IIIDIIW'J olaU ta.1 rawta abaU be 
1lUlllllliirMd in e.ch otrlCl for :I yf'arL n. 
IWIIIIIaIJ IbMU ladude 

(11 Nama 01 Ie" auhled. 

(21 Oall of le,lina. 
III N .. ma of luI wrWllclor. 
It I Respiralun ... Iecl .. d (indlcule 

tr .. n..c.C:I.uef. mod .. 1, .UI .nd ."prov.1 
nwntMr). 

(5) Teshn ••• cnl. 

III Irritant ,"'ume JlrotDCflI 
A. Rcapiralar .. Ieclion 

Ito,pinolon Ihall be Mlea.;ta:d •• ·duacn!.ed 
In wc;liaa IS above. l..ce,,1 fhlll ... ~ 
nt.pir.lot .. IuIII be I!quipr .. ,d with" 
combln.uun or lullh·dlia.ir."~r and .cid,,, ... 
canridl'" 

B. Fil .. " 
1. The I •• , ... iljr.ct ,,, .. U 1M! IIUOW...t 10 .meU 

a ... eall. Q)QQIoltaliaa oC the irritaolllllOU to 
( .. i1lLlilirIU th .... hi~I ""jlh I~e c..hUW:leri.lic 
odor • 

%. The tal' ~Hcci .taall prop4ltly dan lbe 
"Ipirator 1C1ect..d ea .bo"e. and weer il for 
.11 ... 110 minutw Ioc-rore 1I11rt&nc the ril InL 

3. 1be ta.1 coodudot aheU N.;ew thia 
prolowl witll lbe Inl .uiljact befen I.";"" 
~ The tal 81111ject IhaoU padonn 11M 

CI(IIIv.ntiORllI po6iUn p .. llute and nepli"a 
pNlIUI. fil chedta I ... AH. ... ZItI.2 IIN11.1). 
F.ilun ol.illMt chac1r. .... 11 be caUM to 
MlIICt 11ft .1t_1 ... Iplralor. 

So lhU. bcIlb anda via v",aI.11aII .-u 
tuba coa~ .1&IUUc lI&ychlorida, .ucIa .. 
the MSA pert .566S, ar aqulva1eal. A,tac:b • 
aburt 1aqt1I or tubinc to DOe .... or u.. laIOIr.e 
tuba. Altadl tile ather .... olthe amoU li&be 
to a low ,.....,. air pump eat to daliv .. 200 
miU&litan par DliAaata. . 

.. AdviM tba tat, ~Iact Ike, the .-.. 
cu be irrttatiDc to the IY" and IDatrucl the 
.ubjad 10 keep .... yn c:-.& ",bile t1w tall 
Ia parfonMcL 

7. 1ba last CDAliudor ahall cIIract the 
• ....... ollrrilant _ab rl'Olll tile luba 
toward. 1M r.cc.eeal ..... or the Inl aubJld. 
The peI'IIIII coadlldiDc t1w tat aha1l besiA 
"'illl \be tube alluallZ lDcba frODlthe 
racap&lca &ad ancIualIy _" to willlill OM 
IAcJ.. aIIIViftI uauod the ",bale paNJcIW ol 
tba .... 

.. 1ba .... aulajed abaII be lDIIrw:tad to do 
t1w roUowiq eun::laal wbile the Napilator II 
baina ..... n • Ii by the amokL r..c.Ia aurciM 
aba1l be padCll"llllld far 11M mlal&ta. 

L ... tba -.aUy. 
IL ...... cIaeplr. Ie caNiD brwallaa aN 

o..,ud,.,..,. 
IlL Tuna baad all tba way froa OM aMIa III 

tile otJw ... 0II\aia ~11a CIOaIpiata. 
lDhala _ aada .... Do DOC .. t1Ia 
...,tntar .... tIae .a-&dera. 

IY. Noel a-cI ~ do ... Be cartaIa 
........... -rLew ud __ .. a" 
.-cI. Jabale wbaa bMcIla lalhe (ull up 
poaitiaa (~ toward cailintIJ. Do DOC 
bump tIae napiratar aplDat tIN daHL 

v. T.w.a.,. Talk aIcMwI aDd ""wly ror 
......& 1IUMa'-n. IaUow\Da parqnpllia 
callad the IaJAbow Pula ... IlaadInt it wiU 
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,... ... 11 ':I I w1(le rllnlll! or !lIr.l1l1 movltml!nll. 
cn·1 !h~:. h" lI,e'lIllo ,,,,jsiy Ihi. rcqui~me','. 
Alle/n,a·\· .. pnn"lIel ,,·h,,:h san-I! Ihe •• me 
pili pilse m.y .Iso be uled. 

Ro;r!K. ... PUSf;OS" 

whl!n Ihe .urolil!:: .'rikes rllindropi in Ihl! 
I.r. lI:r)" .cl hke • priRm .. nd runn • r.ir.oo,,·. 
The: r .. :nullw IR I di\'i.ion .. r while Ii:;hl inlo 
milO)· lH!'IL:li!lI; allurs. The •• wit.. Ihe .hape 
or • Junl ruund arch. wllh II. plllh high 
"Uu\'to. lind il. Iwo end. 'pp,uenlly beyond 
Ih .. 1;110"'''011. Thole ... acc:uniinllO ltolcnd.;a 
bu,linl pol of II"ld ., an. end. f'capl. look. 
bul no on. e~er r",d. iL When. mlln looka 
fnr u'melhinllJe)'.md hil , .. c:h, hil rriend. 
loGy he i. lookinll ror th. ""lor IIOld .1 Ih. enll 
of Ihe rllinoow. 

vi. ,,,"inlill Place. 
vii. Brellthe nonn.II)'. 
A. Th. Inl .ublecl .hllllindic:ale 10 the lest 

conduclor ir Ih. Imlanl .mok. i. dP,IKIed. If 
.moke il &!elecled. th. letl conduclor .b.1I 
.Iap Ih. InL In thie c .... Ih. lesled 
re.plralM I, rejeelllCi .nd another respiralor 
tholl be Mleeted. 

10. Each 1e.1 .lIbjr.c:t pilninl the .:lIoke Inl 
(i.1. w,thoul delKUnlth. Alou) II!IIII be 
lIivl!D • Mn,ilivil), ched. or Inwke rrom Ihe 
llru. ,ube 10 del.main. if th. II!.I lublecl 
re.cll 10 lb •• moke. F.ih.re 10 evoke. 
re.ponM ehall void th. fil Iell 

lL Sitop. B4. D9. 810 of thi. ftl , .. 1 prolOCGl 
Ihall be periorm.d in • localloa with • .JIIiUlI 
1Icnlll.'ion lufficienl 10 prevenl paeral 
alnlalllwlion ollha Inlinl ere. br th. Inl 

'ren'" 11. AI l.o,llwo f.ceplllCll Ilwll be 
Mlacled b)' the 1M tnl prolocoL n" Inl 
.ubjecllUIl be pv.n the oppcx1uoll)' 10 WHI" 
Ihlta ror 011. wNIt 10 ch_ the one whIda I. 
more condort.bl. 10 we.r. 

13. R •• plrelon .uc:c:earull), 1 ... led hr the 
prolocol IMr be lINd In conhuainal.d 
.tzaolpbern up 10 lea limn the·PD. of 
•• betlo .. 

14. Th. 1 •• 1 Ih.1I not be conducted If lhen 
II .n)' hair y,)wth belwNn the uia .nd Ih. 
f.cepleat MIIIIII .urf.ce. ' 

16. II hair lrowth or .ppal'lllnl.rf .... with 
... 1I.r.c:1DrJ fit. Ihen thc)' .h.U be .il.red M 
remnv.d 80 .1 10 .Umlnal. 'lnl.rferenc:.e .ad 
.1I0w ... ttaf.clory fil. U ... 1I.f.clOty fit Ia 
• nll noIIlU.Ined, th. 11.1 .ublact IIlUlI UN • 

po.'UvCoprnM&re reepiralor .uch II pow.red 
.~punlyt", roaplnlon. .upplled .It 
reepir.lIW. or .. II-conlllned bn.thlna 
'pparahll. 

IlL U. Inl ..ablect .xhibit. dJmcullJ .. 
bralhinc dun,,, the tnla, ahe or be _11 be 
ref.rred 10. ph)'lld •• INlned In.rnplrelM 
diM ..... pulnaon.ry ..J1dne 10 delamlla. 
wh.ther lhe Inl eub\IC1 CIA __ • 

reepirelM whil. perfonaina her M bI. dulles. 
, 11. Quallaallvw fil Inll ... balI be fI1IIIled 
II \aul .".ry U llloatba. 

18. In .ddltlon. bee.u .. th. INlini or the 
respiralor m.y be .ffeeled. qualll.llw nt 
Inllnl .h.1I be repelled 11IIIMdI.,.lr wlMa 
th. 1111 .ubjeel h ... : 

11) Welghl wn.e or ZO pound. or more. 
(21 Sill".ric:anl rlciallCllTin. in the .n. or 

Ihe flceplece selL 
131 Sill"ific:anl denl.1 chanca: I .. .; awIliple 

exlr.cliuftl wiahuul prothni .. or acqlirinl 
dcnlulY" 

(41 Reconltrvcliv. or coematlc lurpI')'. oi 
151 An)' olher alodilion IUIIll.l)' inllrrare 

with r.ceplece M.Ii"l. 

e. Rec:nrdkaepi", 

A .umm.ry or .11 lui mulll ehaJl be 
milinlained in •• ch office for 3 ye.n. The 
.W\UI\Iry .halllnclllde: 

11) N.me or le.I'lIbjec:t. 
121 0.,. or Inlill8-
13) N.me or lesl alnductor. 
(41 RNpirelon .. Ieeled (lndlc:al. 

m.nur.Clurer. modeL liM end .pprove! 
number). 

(5) T .. ti"l .pnl 

QuanutGliv. Fit Tilt Ptocedura 
1. Cenera1. 
I. Th. lllelhod .ppliea 10 the nepd.,.. 

prellure nonpow.red eif.purif)'ina 
reepiralan onl),. 

b. The emplarerlhall ... lp OM Indavldaal 
who th.U 'I1\&1III th. fuU reepGDlibillty fM 
ImplellllDtina the reeplnllW quaalillttvw fit 
lell propallL. 

1. IJ.linilitJII. 
I. "'Quenlll.dw Pli Tnl" ...... lhe 

m.uaremenl of the .ffectlv_ ole 
reepirelor ... 11a ndudlnt the embleat 
.lJDoaph ..... TDe tnl Ia performed br 
cIlvldina the lIIIuured CIOIICIatndoa of 
cb.Uen ...... 1 In.. lal cUlIIW b)' the 
me.av.red c:onc:eatralloa 01 the clYllenp 
Ipnl IDIide the reeptnlM racepiece WMla 
the nonnal .It purifr .... ~I u. beea 
... placed b)' III ._aUall)' paftad purtIyiac 
eI._1. 

b. "Clallenp Apal" IDIaIII the .Ir 
coalullnaal inlrod.-d Inlo • Inl c:haaaber 
10 thai il. COI1CIfttraUOIlIn.tide and CNtaIcie 
ah. rnpirelor 1Il.I)' be compared. 

Co -r ... Subjct"1III1IlI the I*'IOIl wearint 
the .... piralor rM quanuaau.,. fil ... d .... 

d. "Normal Slandint PoeIdOll" IIIIIIII 
"andllll erect and .tralthl with __ cIowa 
.10000,he .Id .. ead looIdnc .tre!PI .IMed. 

•• "Fil Faclor" tpellll th. redo of c:hau.,.. 
..... , concentralion oulilcle willa rnpact 10 
ahe iMide or. rnpiralor Inlet coweriac 
(r.c:aplec:a M ncloaure). 

3.AppGralll& 
.. u..trvJnentGuOil. Com aU. aodilllll 

chloridll or other Ippropri.le aeroeal 
..narelion. dilution, .ad_1 
.y.1I11l.1 thaI! be uaed r .. quaaliladft HI ..... 

b. Till cham .. The 1111 cbaab. lha.Il be 
I ..... _gh 10 pennil all Int tubtacta 10 
freely perfOC"lll .U required uerdaeI without 

REFERENCE ALE 

dl.lnbulinl,he chilllen!!e 'aenl c:oncenlnaUon 
or Ih. mrllurerRt!nl .pp.II.'ul. The Ie. I 
chilmber .hall be equipped end conelnacled 
au Ih.,lh. ch.llen .. 'acnlll erreclivelr 
i.ol.,ed rrulll Ih •• mbienl .ir ),el unirorm in 
alncetllration Ihrolilhoullhe ch.mber. 

Co When I .. ti", .,,·puriryinl .... piralon. 
Ihe ROrm.1 filler or cartrid!l •• llmenl th.1! be 
... pl.ced with • h1ah~ffidlncy partJcuIar 
IUler aupplied br !be I11III lII8IIul.chlm'. 

d. The IIIDpliDc lnalnllnllll abalI be 
.. Iect.ed 10 thai • Itrip chart NCIX'd 1M)' be 
m.de of 1M Inl ehowl"llh ...... and f.U of 
cbal!eaca .pnl coacenlretioa with •• da 
lnaplratioa aod IlqIirallaa .1 ftt racton of.1 
.... 12,OOQ. 

I. The combin.Uoa oIlUbatilute eif. 
purifrU'l aI_enli (If en)'). cbalJanp 'pat. 
lAd clYlI'/118 .. nl concaatraiion In the lilt 
clwabar .ul! be .ucn lhallhe ... 1 IUbjed Ia 
DOC axpoeed In .XCIII of PI!L 10 the c:baJIenp 
.....1 .1 Ill)' "- durinl the Inllac procna. 

f. TIM 1IIIIpll"l port OQ the 1111 lped_ 
reeplralM abalI be placed .ad coaalnlCted 10 
thel tbera llna delecllbl. Ie.k arouacI the 
port. • free Ur Bow. Ia aUowed "10 the 
IIIIIpllnlline .1 .U l1nIee lAd 10 tbera Ie DO 
InIllliINDCl with Ibe fil M per{onuace of the 
reeplnllW. 

.. Tba .... cU.bar lad 1111 ....... 1haJI 
penall the .... ad·ial~ the ... 1 la 
obaenw ooe .... lUbjecllaakle the dwDber 
darinc the .. .. 

b. TIM aquipmaal .... dnc the c:IIalIente 
.~ IhaJIlllllnllln the CODCeatnlioa 
of cbal ........... 1 CODIIanl wi ...... 10 
parmal ftlialAoD lor the d ..... of the Iftt. 

L 11w Ita. ... (iAMne! betweea ....... 
&ad til beUIi NCOrcIecl_ the etrip c:lautJ at 
lbe 1aatrwa.ala1AoD l1li, DOt .....a I 
IICXIada. 

J. 11w1llbiat lor the .... claambar 
.1IIIaIpbara aad fM.be raplnt.or NIIIJIIiaI 
port abalI be the .... diameter ...... aad 
... tariaL It .... U be kept U Ihort .. poaUbie. 
TIM ...u... dla ....... llIbiq lIICIMD,....tecf 
by IJIto lII8IIulacturer ""'U be uaecf. 

k. Tba aha ... now rro. the .... cheaber 
ah.elI pall .......... ~fU" 
beron reIeue 10 ... rooIL 

L WMa ICICIIIa c:hIaride aeroeaIle ...... 
tile rwlaU.,. 1aUlllidit)' InI&cIe the Iaat .. bar 
.uu DOt a.CMId 50 peI'CIIIll. • 

" Prot:.JJJraJ &qui,....,.,.. 
L TIM fttUac ollaaU __ ........ ... 

_OUJd be .&IItecf with It-. ....... Up&. 
"- lAd • vartet)' oIlallll'Cllanae.bIe 
CIItI1dpt aad cuUaUre audI .. the WSA 
c-ro U-N. Norton to(. Scntftlr Me A~ ... 
M Scon-N. U .. either 01 the ..... 0IIdIDed 
below 10 ....... thel the r-sN- .. propaIJ 
adjualed. 

(1) /witi .. "..,.. '-'" Willa !he" .. 
port(l) blocked. ... aepUW ..-.. 01 
aUpllahalatioa u-td -.In CIIIIItaallor 
IIW'InJ aec:aada. 

(Z) fMrgUN",.... '-'" Willa the In ... 
port(lJ bIocbd. tbe RII.d.,.. p.-ra .upa 
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inn.al.lioo Ihould ... mllD conaunl lot Nvcral 
accon4&. 

b. "ner • Itcaplece i, IdjuateG. lIIe Iell 
lubjcel IhMU wear Ihe llcePICCl lor 111 ... 1 5 
lDinule. bela ... c:.onduclinl I qu,lihYl le.1 by 
UIUla eilller 01 Ihe methodl d .. cnbed below 
.nd ulll1C Ihe lxerei .. /'ClIme dHCnbed ia 
5 .... b.. c:.. d. lnd .. 

Itl/MJOmyJ acetllle IftL When uaina 
OIJOlRIC vlpor caruidaca. Ihe luI .ubjccl who 
r..ILII ameli Ihe odot Mould be unabl" Ia delcel 
dlc odor 01 i.aamyl,ClhtIO squirted inlo Ibe 
III ne..,. Ihe Dlo.1 vulaereble ponlona 01 the 
I.Cllpiaca 1 .. 1. In I localion which I, 
Nparlled froID lbeIMlt ..... the IHI.ubjecl 
aJwll be inatnacled 10 daM h.r/hll ere. 
d""", Iba 1111 pariod. Ii. c:omblDaUoo 
CII'II1dae at cam.tar wilb orawc Vlpor aad 
luth~mc.iIACY filla'll ab&ll be I&IId wbaa 
Ivailable lat the puUcular ....t beiDa 
1II1ed. Tbe "'INhled ab&U be 11- u 
oppoc1l&Aily Ia IIDoIIJ Iba oc&or 01 &.aIDayl 
actaate belon Iba .... II modlt(;led. 

(211m·IlUlI/uIM,.,L WbaG uI.q hIP­
alIlc:Iancy flI .... \he t.-t wbject abouId be 
lllllbia 10 datact the odar of intlMl funae 
1.&.IDAic daiodde or lI&ui_ IeIl"aClaloricie 
vlDUiaUoo IIIOka llAbnlsqllined lala Iba air 
-., ... ..,.1 wIA«ahIe pordoaI 0I1ba 
fKllptec:. ...L Tbe 1 .. llUhject ...u be 
lutrw:ted 10 c:Ioaa aw/hile,.. ctaanac &be 
.... pariocI. 
~ n. .... IUbfecllDlY eater daa 

qll&D1itelive "'liq cbuabu oaly llilaa or be 
bu ob~ • Ndllactoly ftl .. 1Ia&ad Ia 
U.ol&bia~ 

cL Balen &be Mbject ulan &be llIl 
dwaber. a ,......bly .. bIe chan.,.. .... 
CUllClG&l'aCiooll aha1I be ...--lla IbI .... 
dwat.. 

.. IauMd1ataly aIl8r &be IUbjact ... !be "'1 cba.ber. \he ..... " ... 1pa1 
Dlllw:.ltralioA IaaAda &be .-piratar aMJI be 
..... 1&IWd 10 -.un abal ..... peak ,...tratIGa 
doll not ace.cl • Jllll'ClUI lor • MJI .... 
aad 1 peI'CIIIl for. filii lac:ep6ecI& 

L Ii. liable ..... n ......... CiDllDlGtrau. 
aha1I be ob&aIMd priOr 10 1M acaua11Ca1t 01 
...ua.. 

(11 Rupirator .... traialDC .trapl .. y nol be 
overti,IalaMd for IIIUq. Tbe Ilrapl aha1I .. 
adjulCad by til. w..,..10 P" ...... bly 
CllllUortable II typical 01 DOna&I ..-

L Ilun:iM IW,J;". Prior Ia -laltaa \he 
1111 dwaber. til. InliUbjlct IIaaIl .. pv .. 
OIIIIIpMte I.uCnM:doM .... aw{IU put Ia &be 
"'1 pI'OC8dutea. 11M 1111 Mbjec:l ab&LI 
p.rf_ the lollowlac • ...a-.Ia &1M order "va. lor Mda ~I lea&. 

.. NonnoJ IlIwaIllinl (NB). In the -..J 
.&a.Ddlnt poaitioG. wilhout &a.I.ILiaa. &1M Nhjact 
lball bnatba DGrmAlly far .1 leul _ 
.uwl& 

b. o.p .,.,1JIu.. (DB}. Ia the DOnD&I 
ataDdiA& poutioa the Mbied ab&U do d.Mp 
btaethiaa lor lileul ODe IIIiAuioI p&IIAiJIc .. 
.. DOl 10 bypanaali1a&a. 

7-1~ 

c. Twnin, htlOd l id. til lid. {SS}. Standinc 
in pl;tca Iba aubject ehaU llowly I\Il1I bil/iYr 
beld uom ,ida beewean lIa. aaINDI. 
PUlltionalo e.ch aida. The h,.d ahall be hald 
.1 ."ch IXlNma poailioa lat II leu' , 
MConda. Perfllma lor II ..... Ihraa COOIp"l. 
cycle .. 

&1. .\Io"u., Jt.od up ODd do.", {UD}. 
Slindini in plica. the lubject IbaU 1I0wly 
/DO". hI./her bud up .ad down belw .. a 1111 
IXll'em. poailiao ,tnipl lip and the IXIrIIII\I 
poaiuoa atni&/ll do-. n. bud lball be 
held II cacll ,xtn_ poaitioa lor .Ileul • 
MCOnda. Perf_ for .IIeUI three COGlp .... 
cycle .. 

e. RMJdiIll {R}. Tba Mbject IbaU .... d ou' 
.Iowly itAd IOIMi .... Ia be hurd clarIy by 
lha leal c:.oaduclot or 1GOnitor. n. teal 
aubjecllhaU read the -r.iabclw pa.u.aae".1 
the end ollhilllClioa. 

I. CtilllOQ {e}. 11M leIl ,ubjac:t ahaU 
arillllCL amiIa. frown. lad ..,wally coa&on 
lhe IMea uaina the I~ IIU&IC1aa. CG.UiDue 
lolt II 10...1 15 HCDGda. 

.. 86nd on, ond IOUCh ~ (BJ. 1'11. lei, 
.ubject .h.U band .1 the w.ill aad touda ton 
.nd ... 1Vm 10 uprialu poaillaa. Repeal for al 
lea., 38 .-Ida. 

h. Joailll in p/QCtf f/J. The Int aubjecl ahaU 
perfoma ioa ia pI.calor .1 .... 1 30 MCDnda. 

i. NlltmaJ lI,wJlII_IN/U Same U curdu 
I • 

Rninbuw~ 

Wh.n Ibe .unll"'l alrika rsiadroplla the 
.Ir. Ihey IICllika • priIIII and f_ • raiabow. 
1111 ... inbow iI • diviakla of wbl .. llabt lalo 
aa .. a:y beautllul colora. TIIIaa lab tba llaape 
ul • lana round an:II.. willa I .. palla billa 
Mbo" .. and iI. two -. Ippennlly bayand 
Ihe horizon. Than I&. accardina 10 ...... 
bailin, pol of fOld .1 _ aad. hupIe look, 
bUI no oaa .ver fiada iL Wbaa • ID&D Ioab 
lur IODlIHhina beyond rucb. hie friIDda NY 
he ia lookin,lor tba pol 01 aald .1 \he .. 01 
th. rainbow. 

L Th. leIllbalI .. lmIUaaled wbIDewr 
lilly liaal. peak pIDItraUoa IlLCIIICIa S 
patC&D1 101 haIf.cDuIII aad 1 Jllll'ClUI lor f\aI1 
Illcapiec:aa. The InC IUbjed -J be ra6l1ad 
Ind ... 1.1. If two ul tIM &hNe Nqlolired ..... 
• ... lamaiaatad. the II llaaU ...... 
iNld.qua", (s.. parqrapll4Ja.1 

7. CulclI/aliDO of Fit FOCJ4I& 
L Th. fil lactor dellnlliDad br tba 

quentilaliva ftl .... equale !he .v .... 
l:Oocenlnalioa inaide &1M ,...pinal .... 

b. The .... ,... .... c:huabef ~tnlloa 
i. the arilhmatic a""'ll 01 til. 111& c:haaber 
concanlNLioa lithe .... iaai"l .... 01 \be _ 
olth.lnL 

Co Th. aWllll" peak CIIIICoIDtraUoa of til. 
c:haI\eaaI -.-at lui_ the .. .,..Ior IlaaU .. 
Iba arilhmalic • .,.,... pIIIk ~1ieGa 
lat each 01 the aioe .un:iaII ol tba 111& 
wNda .... c.oaputed .. !be ariu...uc 
.vera .. e 01 the paa -.tnliou louad lor 
ncb ~r .. 1b ciaIriaIthe aurc::ia& 

~ ... " ,.-.. . 
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d. Th. lver.1I' palik coacealllltioa 101 an 
n"l'CIe, lDAy be delemWl.d Inpbically it 
there i. aOI I 1 ... 11 varillioa ia \he ~a 
Qlnr.enllllliuna durinc •• iqI •• uteiN. 

IL Jnt.tptetCJllon of Test Raulu. 1'11. fil 
I;tCIOr m ... UNd by Ihe qUanlilaliv. fil leillna 
.hilU be Ih, Iownl of Ibe IhrM prolection 
Iilclon "'1"llinl lrum Ihree independlnl 
Itll .. 

II. at,.., R«/lIi,..m.nu. 
a. The 1111 iubjed .h"U AOl be ,emailtecllO 

w •• , I bllll·meN or lull IICVpiKlIIIIU If III. 
minilDUIII fil l.clot 01 100 or l.ooa. 
.... pec:livaly. c:anaol be obaained.1f hair 
jI'Owlb or 'PIII ... 1 ialcrf .... wilb • 
lIawac:t.ary fit. Ihcll Ibey .n..u be allated or 
"'!DOved 10 .. 10 alilniAa .. ialetf-.ca aad 
II110w • IIliallClory fit. If. Nlialactory fil ia 
lull nol 11wned. the 1I.laubjec:1 Dlual u ... 
poIilh, .. preuura ""p&llior ,uch .. PltweNd 
IIl·puril)'IDI ,...pitllon. .upplaed ait 
.... pir.lor. or llll-coalaiaad braalbinl 
Ipparalua. 

b. 1ba 11Il1ba1l no& be conducted if &be ... 
it Illy hair jI'Owtb belwamthe aJr.ia and the 
Itlcapiaca ...una IIUf.ce. 

Co If. Inl Mbjac:t uhibill cWIIc&aIty ill 
bNathiaa dun.ai the ...... IIaa or be .... U be 
... Ierred w • pbylkiaa trainaclla .. ipirator 
diN.- at pubDoaary -.cIicIM 10 dalll'lDine 
whatbar the .... aubjec:l caa Wilt • 
,...piralGt wbile parfOl1Dint bat or hiI duliaa. 

cL n. tu& IUbjacl aha1I be PVIUI tba 
oppom&aily 10 Wilt tba UItpaad rupit_tor 
lor _ weak. U tba .... pirator doIIlIOl 
provide. Ntialactory fil duriq adUallIM., 
III, leIlaubject 1liiY requnC .nolher ONfT 
wbicIa IbaI1 be p.rfonuclllllaaediatc1y. 

.. A tapiratar fil f:aclor card ahaU be 
IIII/IId 10 tba t.-t1Ubjec:l willa &be foUowiq 
lo.lonulioa: 

111N .... 
121 Dati 0161 ..... 
131 Prolacd .. laC1on obWucllhrouab 

ucb muulac:turw. IIIOdU aad .pproval 
DWIIbat III napilalor .... acL 

(4) Na.. aad .ilMhn 01 til. pII'IOIl abal 
C&IIIducted tba "aL 

I. PUten lINd far qualltati.,. or qllUlltativl 
nl leIliDIlbaIl be NpIacad ..aIy. wbcnnw 
Iacrauad breatbiaa _.Iaac. II 
e---. or wbaa \he Int ...... bu 
ailltOd &1M latasrity olthe Iiltar ..eli&. 
()rpAIc vapor cartridta/c:aaiaw.·.a..u be 
~ c&aily ......... 11 ..... "uy 
indIcaUoa ol braaktIvoIIP br \be 1111 ....... 

10. In addUioG. bac:a .... the ...ua. ol the I 

neplntar .. y .. aIIactacL qlllDtitaU.1 III 
Inlint IlaaU .. ...,. ... ta.ecliallly wha. 
lM .... Mbjed baa a: 

(1' W.1Mhl cbaaea 0120 pounde or IDOft. 
(ZI SIpificaat Cac:ial1Caniae ia &1M ... 01 

!be f&er,liaca aaaI. 
(3) SlpU'cul _tal cbaapa; La. multiple 

a&tracUoaa witbold protbaaia, or ac:qllirina 
dlDl" .... 

(41 RacoAIlNCtlva or CoOIIMIic 1IIrJIIY. or 
151 Any otIIIt condilioa thel l1li1 iallllf ... 

wilb Iacaplac:a Malina. 
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11. R(!corrJk~pinl. 
A .umltt.ry uf aU leal r~sull' .h .. n b. 

Appeod1x 0 10 , lt1o.1001-MedIcaJ 
QVM~ M.ndalonr 

REFERENCE FilE 

" m.In".U1~d in for J yun. The .umm.ry .hllll 
Include: Thw mandalory appendix coDlaina the 

mediuJ qucllioDMl1ft thaI allul be 
.dminial .... d 10 aU employ", who .,. 

medic. I .urv,m.nce ptOaram. Pari \ of the 
.ppendia conlaint IhlL! Initi.1 Medical 
Que.lloM.i .... ",hJeII musl be oblained lor all 
new him who wiU be covered by the 

111 N.me of 1 .. 1 'UbjccL 
(21 O.le of Inlina. 
III Nam~ 01 the le.1 conduClor. 

mtKlical .W'Yeillanc.e requiremanla. Part 2 
indudat the abb ... villed Periodieal Maclleal 
Que.llonnai .... which musl be admin.illsr.d 

(4' Fil liclon oblained from every 
~.pir.lor luled (indic.le minuf.Clurer. 
model IIIe .nd .pproval Dumber). 

, .. poled 10 .. be.IOI, I ... molita. aDthophyllil .. 
"clinolils. or. combination olth ... ~f'IIle 
.bove Ihs .clion levaL and who wiU 
therelo ... be included in their employ"', 

10 aU,mplcyHt wbo .... provided periodic 
madicalauminatlona IIJIdar th, medical 
IW'Y.iIIanca provieion. of Ih. lI.ndard. 

P4'l , 
.II/TI"'- N'.DI.:AI. \)IJ/:~TIOIIMAllr: 

,. ~ --------------,---------------------------------
1. SOCIAl. S!:CUIITT • -,- -r -l- -.- .'\- • -,- -,- -, 

J. ct.OCr ~. 
ii) IT- rr- ',T' i4 i-;-

t. ,aESEXT OCC:U'ATIOM 

\. ,""'"' 
,. AUOIIESS 

7. 
Ulp COole, 

I. TELC'1tOII1 IIIMtIU 

t. UrTUVICWII 

10. DATE 
i6 i7 " it iO iT 

u. 0.,. et .Iru n- iT i. n ~ ~, 

,~ 
.... ",a 0., Uar 

12. Plae. of IIna 

U. S •• I. ...Ia 
J. , ... la 

It. ... t t, ,~r .. cita' .tatu,' ,. St,,'1 I . s.,.rat ... , 
l. IIIoIrcl" ohole'" _ 
l. In._ 

U. ..c. I. _It._ I. NS.,..1e _ 
J. ".e .. _ ,. I"'a. 
J. 

.. 1 __ , . (K1o.r 

OCCY'AT IOISA,L 1I1S19I X 

l'JA. ICA .... , ..... ac voc'" hll ,i_ no ... ~a 1_ ro. _ J ... _ 
."r ..... I~ .. ~.) lor , ... t •• o~ .. ~., 

II' YU TO 17A: 

I. Ka". YO • .., ... _r," f.~ • r"~ .~ _. t. 1. 'I •• _ J. Ita _ 
•• , ' •• tF '0.' J. Doe ... , Apt" 

~,.ctl, 'o.,lnlv.,r, t.~l ' •• 1' ... cae. .•.. 
I ...... ~. _ 

c . Ha ... ,0 ....... M ....... u ... to ••• Ie 1. Y •• _ J ... _ 
e~ ... e.1 lu ... '0 ,our .. raJ 
~,.e1" l.o/.~u.'r, t.~a' ' .. r~ .... .. 

..... ,. •• r.: 
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TOXIC SUBSTANCES 

~ I to § U1AUOOl-lIdwp....uo. 
uwl 0.",; 6celi • 01 a.-. 
---......--. .... '*"7 

(al Chat rventlenograma iluill be 
Inl.rprcl~ and claN,ned In a",..,tdenc. with 
a flrc.,,, .. ionaUy ac:c:epled clau,ficalion 
'yalCIU aDd recorded on a R""nl~nOjlT'lphic 
inlcrp1'elallOQ form. • foma CSDiNJOSIllMj 
UL 

Ihl ROCnlljeDogrllD\ll ,h.1I be inlerprclrd 
.. "') cI.n,ned only by " ~f1!ild"r, II baud 
.Ii"i\.ll./certificd r:ldJolOSillt. or an 
experienced pbylici.n with known aa.peniu 
In pnNlDOCOnioan. 

II:) AU inlerpl'eter&. wbenev .. lntr.rprotJna 
c:hnt roont8t'noa ... ma DIad. I&Ildar thi. 
Mellon. &haU h..,. Immedilltcly s\"ail.bl. ror 
.... faTeflca a complela NI 01 tha lLO-U/C 
lnlWf1\OlUOQal C1aaalfialion oI Radil'8la~ 
fur i'lMwnocoDiOMa, ll1t1Q. 

Appeadix F to Iltl&.1II01-WII!fk Pn&Jka 
and £aP-ia1 CaatnIU ror Au&omod\ .. 
InU a..p.Ir~w..da1aly 

Tbit oppeDdlx Ia Intended u ,uidIuw:e rut 
employ .... iA the aulOmotiv. braU aDd clu&cb 
ntpMir iDdlAllly who with to redllCa their 
_pIoy_' ubeata. .xpon.rn clurin¥ repellr 
openliana to lavel. below the DeW 
at.ndard', ac:Uua lewel 10.1 rl ClC). OSIIA 
believ. that elllployen ill tlWl inciI&alrJ 
MCUII' an Uk.ely to be .ble to ntdUCII their 
ulploy_' upoa_ to ",beatoe by 
_ployiDa \he e~ &Ad WuB Ikac;tica 
contrail dacribed 10 Soctiona A III\d B oI thi, 
.plM'.wli~ TbOM elllplo)'era who cb_ to 
UN theM cnnttola and .ho achJeve 
elLflO8"'" below lher KtlOQ inti will thlAl be 
'lIle to avoid any bwdcn that ll\illht be 
Impoaod by CDmpJyiDa wltb IUd! 
ntqllirelllen .. u madic.allUlYtilWlca. 
~na. traiDiI\a. reapUatocy 
P"'t..c&ioA. &Dd reaulAled .,.. .. wbleb are 
trtaend whaa aanployee •• potIIIH eacaed 
\he 8Cl1oa levalDt P£L. 

A8bntoe e .. P'*'" ID the autnlDOtin bnake 
.od clutcla repair ioduatry oo::c..ra primarily 
duriq the rep1acamant DC clutc:li platn and 
bnoke pads. &boa. &Ad 1iniAp. Aabnla. 
qbo&ra may becoawI ailbonac wbeD an 
.utOlJlO"". mechanic: rellMl"" the .. be,to.­
conta.lnlAt ntlidu. that bu been depoIitad ea 
bnllure and clutcba, _at. EIIIplo) ... 
npc»urU to .alMltoa 0CC\iI' durin. the 
dewna oI the btake dNm DC' dUlch bouaiq. 

BaNd 0Cl I'Yidanca In the Nlellla.lrJna 
record flu. .... 74, 6+-Z83. IIO-HI)' OSIIA 
believu thet _ploy era elll"aed ID bn&Ir..a 
rcpa.lr operatioaa wbo iaapl'-Dt any or the 
waR prac:tic::a &Ad qiAaerin. COGlrol. 
drtc:nbeci Ia Sec:tloaa A aDd B or thil 
appandt .. may be abl. to redllCa their 
.aaploy ... • upoauI'd ta Inel, bel"w tbe 
.ction I.".! IGot liber/cc:). TbeM control 
ni81boda and 1M ,.lenDI nCIOId l'Yi&Janc:a OQ 
thltM and oth« _thode IaN dacri~ ill the 
rollowint& MCtiona. 

7-to-at 

A. I::.Jlclo.~rd CyJindrr/H£PA Vacuum Srll",.. 
",,,iliad 

The .ncIoled cy!iJad.,..,·ac:uwn ay"- u-.I 
in Dno or the r.allliH "Ilie.d by 
.... ~rcnnl.ti.,.a of the Nlt&OGMllNtilul. ror 
O\:cupallonal s.r.ty and Huhb (f'l:IOSUI 
d"tUIl111 health basatd .. shutiOQ 01 bnalul 
lepall r .. cilillal£&. ~I collli ... oI tI.re. 
c..mpon~nlS: 

( 11 A ",hH"'.h.apad cyUndw daaianed t.o 
cuver and.acIoN the wbN1laM11lbly. 

121 A c:ompnlaaackir ~ .ad DGUIa that 
Ii .. iAto. port 10 the q'llDdar. &Dd 

131 A HEPA·falt.nd VaQlWll uaad to 
• wa~t. ailbome dlAat eanatlllCd wlthiA the 
q'I:nda- by the COIDpnrued air. 

To uP. ... I. the .yat.am. the braka uaoaabl, 
is anc:loaad iA a cyUnder that bu vinrlna 
pon, to JkOwicU viaibU:ly aDd ClOlIOQ alHv .. 
Ihru..p which the ...aeale C&D IwadJe tbe 
brau .... Dlbly p&rta. na. cyUndar 
.ffect:vely ilO"t .. ubeeta. duat ID the dNm 
huna the aacc:IwUc'. brcatb.lna 10M. The 
br<&k. uaecnbly Iaotadoa c:ytiodcr .. 
av.ilable rrDIII tha NWI.ak CDaapuy • aDd 
WCIteIID two ... to fit tnb dnMu ID the 7-
t"",u·iAch Use raaae ~ to.~ 
IU1d liabt cnacU &Ad the u.ao-a.uadI aiM 
""'88 COIIIIDUG 10 ...,.. COIIIID8rCiM1 vebklea. 
The q'liDdar .. tq¥Ippecl willa buUt-la 
cc.aapruMd·air II1II8 &Ad a ClllGMCtMKl Car • 
Yo&CUI&III de...., equlppecl with • 11ItcIa 
Emc;aacy Particulace Air (I tEPAt Db .... TWe 
type 01 rlltar is apabla ollWlGoOYiI!a aU 
P'l'tic:la pull'" th.ua CU IIIicraGa (rewa the 
air. Wbea the VIQlWll clauat', lUI .. Ia N.U.1t 
IDlAat be ~ ac:cordllIi t.o.!be 
awnulactlllV' I IDaUudloa. &Ad apptOprtala 
HEPA·rdtand d...t c.artridp nttpInatora 
should be WOI1J d.urinI the ptoc:aaa. The maw 
uI the Vaalll/U deaAat iI aMWIMd to be 
coalllmiAaled willa aabeat.o.llben aDd 
aboW4 be IwwlIecl camully. wettad wida • 
fine IIIiat oI wa .... plac:ad iIIIcadIatalJ lila 
I.w.Uad plaatla IMa. &Ad diapoMd of 
ptopari,. Whn the cyl1adat .. In plMca 
around the bnoke aaMmbly aDd the HEPA 
V8CU1&III Ia CIOODId~ CIOIIIpreuaci air is 
1II0WII IDto the cyliAder to 1o&.ea the nrai.Ilue 
from the brake uaem.bIy paN. The YMCUIIa 

theG l'YaCWIIa the IooeaMd material tro. 
withlD the q'liAdat. capturiAI the aitbome 
lIIaterilll OQ the tiEPA rutal. 

The HEPA Y8CU1&III 1)'I1eta C&D be 
diacoADacled from Ibe tnb UNJDbl1 
iaol.tioca cyUndar wbtrG the c:yUDder Ia DOt 
beIDa UMd. The tlEPA VIoQII&III C&D tba be 
u6Cd lor clulda laciaa W'CIriI. pind1Aa. M Olber 
routiAa clcaniq. 

B. ConrprrIu«I A/r/Solrani S¥'I.III MetJ»d 
A COIIIpnaaeckIr boae atted at tha ead 

with s boltle 01 eolvaat C&D be I&Md t.o Woea 

'MenUoaollJ' dl"_"--m.I~ 
dnn ..... CiDAIoUlat&e..-' ...... o{,. "d'", 

"" ..-

~.i& 
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th. Ubcela.c:oD"'inu" rnjdue and to 
CIoplw-. the rnwUna .. 1Ibome p<lrtlclct Ua the 
sul, .. ot DliaL T1la cnac.luuic; .baWd IM,PD 
IJlt1l)'il,¥ the .alHI.loe-conwniRll!ed partl 
with IIw IOI"ent at • Ilirlicient dl8lknc:e to 
IrnalllOl lbat .. 'I ... ~bcaloa ~cllra ;11. IWt 
dislodged by the velocity or the IOlnnt 
.pruy. AIler the ubeatoa panidH a,. 
Ihorouply w.lled. the .pray lIIQy be lI",~l 
cia.." to Ih. pan. and the pan, DUly be· 
aprurt" .. nec.e ... ry to remove ..... 1141 anel 
",her material nw autoaaotin paru .prayed 
With the IDIal 11'0 tbeo wiJ)f!d with a r410 
~ hich IDlAat thllJl be dlaPONel oI 
approprilltdy, RIll' aboWd be pluc:acl ill • 
laheU~ pJ;.,tlc ~i1 or "II.., mIlhaiAllr wlW. 
lI .. y at'I aliU _t. TbU '1IaUR' that tha 
lI.baatoa fibora win not b.coDIa aUboroe 
attar the braka and clutcla parte Iaav • .,... 
deaAed. (II daaJwp ra .. at'I lal&lldetwd nthet 
tI:.u dJapGMd or. they IIIUAIt be waabed IIIIDc 
mrtboda appropria&e lrw the I.~ 01 
ubaltOHlOOWDiDated matariala.t . 

OSHA baUevet that • variaDl 01 thla 
COIIIpnueck.Ir/eolvaat .... ptOCMI olI' ... 
advaAlapl over the ~/eolveGt 
IDIat tac:bAiqua d'I'Q'N"d .bov .. bolla Ia 
latIIIa 01 COIla ucl eepIor- pnMec:UoD. 1be 
variut Iavolvu tbi .... 01."., c:au 6Ued 
with an, 01 Mven1 aalYeId c:IeaDan 
CIOIIIa*'da1ly ava.ilable Iroaa auto IUppIy 
Itor.a. Spny CUI8 01 101 ... an IMllpenaI ... 
nadlly avaUable, and ... y t.o .... na... 
c:au ww alto MY. u.... beca .... DO aoiYeat 
tWIyerylJll_1aaa to be ...... bIed,l.&.. DO 
CIOIIIpf"MMCi .. 1r bo.e/1DlIW ..... We OSHA 
bclievea that • Ipray c:aA will deIlv. aoIvuat 
to lbe pal&e to be c:IaanecI wIda c:aaaiderably 
Iesa rorca tbaa the .1&arDaUv. CIIIIIpr'HMCkIr 
cleU"lIrJ 'Ylt.m cleeaibed abov .. aDd wiU 
tblAl aenenta r ... airbome .... toa Obert 
thaa the c:umpnaeeckir IUtbod. 'I'M ~ 
thenlcn be"- that tbi upoIUI'W levall 01 
aUlOlllOdw. ~ nw:bIDICI IIMai Iba .".y 
can/aol ... t .... ptDCIIU wW be .... '-» .. 
tbaA the axpoaIIntI nponad by NlOSH (EL 
M-281) lor the coapnuecl.alr/eol"ut IDiat 
l)'ltCIII lD.DlI/ClC)' 

C. lnlonnatiDG on the £ff«:tivw... of 
Vcuio&.w Ci»troI ~ 

'I'M a_t 01 a1rborn.a aabeatoa flllat81ed 
eluriq braka aDd d¥tcIa repair opanatiana 
dcpaacla OQ !be wurk pnc:tic:n and 
aoaiAMriaa COGtrola UMd duriIIt 1M ~ or 
mao"a! adlYity. Deta ID tbi ru&e.aIdnt 
r-.i doaameat the ..... U-Weiabtacl 
av ..... rrwAel ubeet.oe expoaun '"eta 
aaaoa.led wIlla wariou _thpda 01 brUa 
IIAd clutch npaIr and ramovaL 

N10SH tubaaitt.d a report &0 \he nc:ont 
ntltl.d .,Ie&ltb Huard £"ab.atioG ror 
AlltotDOtl\'e hIr.e Raptlir" (Ex. ~).Ia 
addldoa. b1aIlK" ~. &Ad 110-1 .. provtcled 
upoaIU'8 claw far CIIIIDp&Itna 1M aIIbome 
coac:aotntloll8 01 aabHI06 .-.need by the 
UN ul \'ariou wark prKticee d.a&riDt bnk. 
~It opanatioaa. on- nporta prHCI 

(a.c. 1110.1001 ~ P] 
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r:"pulure dat. (.,r brale repuir operilion. 
anvolvlnl a v"nety o( control. Ind won. 
rri,C!lcn. including: 

• Uac 01 compre .. ed air 10 blow oul Ih. 
LI~ka dtuma: 

• UN 0/. brush. withoul • welllnaltrenL 
10 remon Ih. IIbealoe-conllinina re.idu.: 

• Use 0/. bnuh dippotd in wiler or I 
101~·enl 10 remove Ihe l.bntot-COnlllni", 
", •• dur. 

• UN of In encloHd "Ialum cleanJna 
.Yllem 10 caplura Ih. llbe.loe-conl.ini", 
rclldu.: Ind 

• UN .. I I IOlIlIml mill lure .pplled with 
compr-eiMd ." 10 remov. the resldu •• 

Prohibiled Mfftllod. 
11M lIN 01 compruaed .Ir 10 blow u.. 

llbe.loe-conl.ini", relidue oft the aurf.CI 01 
the brake chum remo" .. the residue 
elfeclinl, INt .il1uLltaneollll, produce. an 
I~ cloud of a.bnlOl liben. Aa:onilnl 
10 N10SH (Ea.I4-283). the peak axpDIIIIH 01 
mech.Dic:a u.i", thi. lcdU1lque wen II bish 
al U liben/ce. and .tlourTWA upoawa 
ransed from 04J 100.111 flor.. 

DI-. WIUluIl. N~ 01 the ).C_t SlDaJ 
Sdaool ol Medicine (Ex. 14-7.' dt.d dala 
froaI Klliabt ud Hlc:kJab (11J1O) tlaat 1DdIcat.d 
that UN cODCllunliGa 01 ..... 101 raapd 
from O.M 105.ll f/oc owr a eckalDllta 
MmpUac period wb.D COGIpruaed air wu 
beiDI uaed 10 b&o. 0\11 !be ubettoe­
COIWI\nina rnidaa. froIa the braJea dru& Ia 
lbe III.a .hId,. a peak c:oaoaotradoa 01 ", 1./ 
co ........... few a few eecoada durint 
bnb cIM.DJnt performed willa -prnaad 
.Ir. R.oIIJ at aI. (1871) (Ex. Il1)01") .auurwd 
11M CODCIfttNlkma (01 uupec:ifiad dunlloll) 
wilhla W leet 01 operalioae IrmJtvina tba 
claa.niDI ol bnka Willa CGalpnMed air and 
oblalMd rwd1np ranainI froa U .., 2IU f/ 
cc.. BaQ\IIII 01 the hiBb apoaura Iawll tlaal 
,.wt froat d..mn, brake aDd clutcJa part.I 
uiIII-pIWMd .ir. 9SHA baa prWalbit.d 
thll pnctica Ia the rn'-lllUdatd. 

lM"ecJj .. ~ 
WMII dry bn&ahJna wu IIMClIo IWIIMWe the 

ubaeao.-ta1aIat ~IM froa 1M bnb 
dnuM lAd wbaelalMlObUa .. peak npoeutM 
DUMnd by NIOSH raII8Id froat G.I1 to U1 
f/ce. whUa I-hout TWA '-w!a ...... t the 
_ atudanI'l pannillible upCIIIIlW UaUI 
(P£Ll olcu floc (Ex..~). Rohl,nd bJ. 
coIJacp. (Ex. Il1)01") coll.a.d .,.. 
MJl'lpIee 1-3 I ... &om • bRb clelninl 
openUGll beVtt perlormed willa a dry bruII. 
aDd --" concentralloN ra""ac rn. 
1.3 10 U f/a:: bow..".,. aampliq u- ad 
TWA CODCIIIItraUoae .... DOl ~Ied Ia 
the Rolli et aL .1Ud,. 

WbaD • bnaah Wltled willa wal." auoUoa. 
or Stoddart .oIYcDt w •• ued 10 a.aa the 
.. ~Wnina Nlidlal froIa the aDlded 
petta. PpoeIIN level. 1..00. TWAa) 
_...ad by NIOSH.1Io ~ u.._ 
G.1 rloc PEL. and peak ~ ~.I 
hisb u z..ez floc IRK. .... 2IISJ). 

~fmed .v.;"thod. 
UN of an enljinecri", control 1).le,. 

Involvinl I cylinder Ihlll complel.l, endowl 
the br.u ahoe .... mbly and I High 
EITlcjeRC)' p.nicuh ... 1JI (HEPAI milt-
equipped YlCUWll prodlaCled &-bout TWA 
cmployee ClIpcMUrcl.,f cun rice .nd poI.k 
upo.1Il"ItI ranll1'" frons nond'iectabl. \g.O.07 
rice (Ell.. &4-26.:J).I8e<:auM thie .y.le,.", 
Ichiend IlIpOIura Inela below &ba 
II.ndani· •• ction In.l. ill. deaalbad Ia 
detail below.) O.la collaclad b, I"" Mounl 
Sin.1 MetJical (AD1.r (Ex. 110-141) for Nilfiak 
of Americ.a. Inc.. the rnaAGl.Cluret of &ba 
bNk, lSacmbl, enclo.ure 1)'11.111, ahowed 
thai for two of 111m operalioaa IIIIJIIPIttd. tha 
CllpGIW1l of mechanU:a to ailbGma ubnla. 
fibcra •• 1 nondalec:I.b&e. Por lbe third 
operalor I&I1Iplaci b, ML SiMII'IMaICban. 
tha UpGIura .u o.a lice. wbJch tba II&thore 
Ittribulaci 10 uballa. that ud caalaaUD.t.d 
tha opera lor'. clothinlln u.. CGUI'II of 
prevlOlll brake repair opendona pulonaed 
without the ~ cyUadar/ncu_ • ,.11& 

Some aut-'Iva repeJr fac:I1JUwIllll a 
~ir hoM to .ppI, a ... t ... 
to ramowa&ba ubettDHIDGtalDiDc ~ 
from &ba bnb dNrDa before rwpair. na 
NIOSK dala (Ex. 64-a3' IDdk:ated lIIat 
mac:baaica _PJOYina thIa aethod 
axperi-=ed ~ (~TWJ..' olU 
"ce. wttJ. peab ol CUI to 0.11 f/Ol1. nil 
1eduaiqMe. and a variaDI olll that OSHA 
bellna II bodI .... coad)' aDd __ 
.ffeed" Ia radudIII nap&a,.e upoeurn. .. 
deeatb.d III paw detail abcrve Ia SectfcIu 
A lAd a. 
D.SwnDtGrT 

la cooclt"iGa. OSHA bau... that It II 
UIYI, thelllllPIay.,. Ia the brake and dutdll 
rtpair IaduatI'J wtU t. aIM to avail . 
1hataM1 ... 01 the .cdaa Irnl tnaer buill 
IIlto the revIaad IWIdard If they 
OCM'ecknllcNal, _plo, _ 01 the I ..... 
coatrol _thode cIac:ribaclabovc tIM 
IGdOMd cylladar/HEPA .. ~ I)'ltalll.lM 
CGIIlpraaed aIr/aoIvlDl metbod. 01 1M .., 
un/eolvat lIUIl.p .... 

AppaMh G ., StnL_Sdd ..... 
TacJ.kalIlll-*'- f. A.b •• a. No. 
N-da""7 
L SubaWlC.e Jdaunc.tIoII 

A. Subela_ -Aabeelc»-111ha Dame ola 
daM oIl11apnJum-ailicata JIIJq .... lllhat 
occur In ftbro\ia form.. MioenIIi that .,. 
IDcluded Ia !hie puup Ire Qr}"IOll1a. 
croc:idoilla, unoe11 .. tramoU .. uhHIO .. 
anthopftylUle ubeetoa. IDd acdDaUta 
.. beeloe. 

B. .... baloa.lftmoUt .. anthophyllite..nd 
.clinoUla .... UAad Ia die lIWIuI.ctww or 
b .. t~llant cIolhfnl, .uto.atJn brab aod 
clutda UnJnp. and e variet, of bulldl", 
.llmall lncludl"l noor tiles. roonna faha, 
Clili". Ill ... ubnla.ClIftMOt !riPe aod aheet. 
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.nd lira-miat.nl dryw.ll A.bnlcn II allO 
pre.cnlln pi~ Ind boll\:~ Inlulallon 
mll.nllL .nd In l£lrftYeU-iln m.!lri.11 
lorA led on bums. In crawl.p.OC! .. <lnd 
be IWft1l w.11L 

C. lba polenli.l/or , producl conlMinii\l 
<I.bwloa. rramolill, .nlh'lphyllile, .nd 
IIclinulila lu rei ..... brealhe.hle f1bcn 
depcn&.l. OCI Ita dqrn ollri,bility. t'ri.bl. 
ma..na thet die _lm.1 can be aumbled 
with Mnd pre .. ura and II Iherefore likel, to 
.mil fibara. TIwt nbrolll or nuff, .prlyaci-on 
mallriall taMd for flre~fin .. b:aul.lion. 01 
lOund prnolina .n conaidel1!\J 10 be lri .. hl ... 
.nd &ba, readil, rele ... aicboma liben·if 
dJ.lurbcd. M.lm.a .ucla •• \inyl·.abnlc» 
l\oor III. or roon", lelll OAre coRilidarcd 
Don{rlabl •• nd senanall, do nOI IfIIila!tbom. 
nbara unI .... ubjftcl.d 10 Mn\lin, or .. wiDI 
operaUona. .... be.loe-c:awnt pipe or ah"t 
can .mll IlrbonI. f1ben if 1M malariall are 
cui OIUWad. OIlllhe, .... br"Aell durina 
demoUl1oa opaadona. 

0. Pa1aiIIibla expoa.:re: upueww to 
aJrboma .abnlOl, iremolit ... anthophtUU .. 
IDd acUDoUtalibcn ~J IlOIIlICIIed CU 
flbara per cub6c: CllftIl_1Cr of Ilr (CU f/ce) 
anrqed vvw the .hour wortuIar. 
D. Hulda Kaanl Data 

A Aabaloa. IraIIlOIlt.. latboph,Wa., ud 
Id1DoUta caa ca .... cliaabli"l rapiralory 
CU ..... aad ...no. typae 01 caocan If lbe 
rtben .... lahaJad.lnbaIlnC or ...... 1 ... Oben 

. lroaI coata.talaeled c:iothiItI or aIWa CIa .110 
raullia thaae dl.1 .1 .. n. .,.... 01 
IbeM cU......,.....u, do not app.ar for 210 
01 _ ,..,. an. IniUal axpoRI'I. 

a. Bapo.n to IIbeat_ tratDoIIa., 
aalhopltJIUte. aod ~lIa hu baea abowa 
to ~ 1-. c:ac:.-, •• Ia4he!lcJme. ud 
c:ancw 01 the III-.da ansi c:oka 
J.CeaotbeliOlU .. a ...... CUC8I' 01 1M tIaJa 
Iftft'IbnDe IiaIDa or the cbael and abdomaa. 
S~ olaaaeotheUoaae laduda Ibortoeaa 
of bnaIh. pIIia Ia !be walla 01 1M chat. UIIJ/ 
or abdoni"'1 p&& 

UL Reepnlorl aDd ProtecUve 00thJna 
A. RHpInalon: YOII .... Nqull.d to wear a 

rnpWtor whID parftXmlna tatb IhIIl .... w, 
Ia aabnl_ 1rMDoUte. anthopltyWI .. and 
lIdiIlDlila 'JIIOIUI'I abal ucaecM the 
per1IIi";b&a upoaIIlW limit (PEL) olCU (for.. 
Thaa concUtJone CIA OCQII wbila 1-
napIoyw .. Ia the procna of iM&alIina 
~ coatrola to rad~ ubatoe. 
IretDoUt .. enthopbyWta. lAd ecUaolita 
DpDIIIIN. 01 wheN ~ coatrvla .... 
DO( fMAiblc to redllCll ubMtoa. ullllCllila, 
anihopbfllll .. ud actioollta UpoIlIIL Au.. 
purtfyj". .-ptnton equipped with a hIP­
.1Jldanc;y par1fcaJa .. IIr (HEPA, lUI., can be 
lINd when elrboma ubntoa. trelllOllte, 
utbopft,W ... ad ~Ua Obar 
CGOCItltraDou do not ac..d 2 f/a:: 
OIhanriM. -"'-PPI1aci. poajUftllNMWW. h.lI 
f.ap&ec:. neplratore __ be ..-t. 
DiepoeaW.a '"Plnlora 01 duet _ab an .at 

(1M. 1t1o..1001. A ........ G) 
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pennilled 10 1M UU<i lor ubnhlSo ltl'm •• ,i,,.. 
anlhophwllile. and actlnolit. work. for 
"fTcctiw prolect;on. retpindon mu.' 01 )'our 
(u ... 4nd /w:old Inuilly. YOW" emplo)~r i. 
required 10 coaducl fil le.1a when you IIrt: 
fonl u.ianed • t'fIlpir.lor and IIVII'1 a mon,h. 
Ihen"(":r Rc\piralon ahould nI)l III 
lool4'neu or removed in wurk .ilu'lIi"nl 
wl\.!ra Ihelr 11M i. requU"CcL 

B. ~Iecliv. C1olhina: You lint rf~luirc:.lln 
Wf!..r prolectiv. clolbina in worit are .. 1 ",'1-... ,.: 
UI)<11.11. lremulill. anUlophyUilc, and 
ill.IJlluli1a rabat conceoualionl IlI.GCeJ Ihc 
pt!nuiullile exPOI"" limil (PELI o( Q.Z f/c.:.lo 
pre\11I1 cunl'llniPlltion 01 lba .1Un. Whcnt 
prolllCllva clolhiq Ia 1'ICIu.ired. YOIit ellltJloycr 
mual piovidt" ) '011 wilb clUAllU'1IIGnl1. 
UIlIt"U YOIl are worldna o.a 1& lara- .. 1M.,oa. 
lremnlil •• anlbophyllile. ilnd IIcliouliaa 
removl&l ~ ~awlition proiact, Y(fllt CI1Iploycr 
1Il;,.1 1&1.0 provide a chlnp room lind 
up .. "I_ lodIcn (or your Itreel clolbes "III! 
l;oclIOlln.ino&lad wud! doth.: .. Urou .. ra 
worili." Oft a lara- llibellua. Il'llIIOlil .. 
anthupilylUIa, and actinolite removal ar 
UullWllitWn projecL !lAd wbara ilia (el&.ibl, lu 
do IG.)'OUI' employlt IDIoLII pro"ide a c:le1&A 
room. ahower, and ~cocuamioalian I'OOIIl 

WIlli&uoua 10 the wOl'k " ..... Wbl4 leavi,.. 
the won Ira&. YOlllllual ramo". 
conwlDiuted clotbIAa belon pnx:ecc1I", 10 
Ih, abuw .... U tAe abow. Ia DOC adJac:ea1 10 
lb. __ .ra .. )'OIlllluM vaCUUIll your 
cJulhina belon ptoc:eadi.oc 10 &be elM,. 
fOOIIl lAd abow •• To 1I"" .. t 1Aha~ ribera 
La COClliUaiDAtad chaqe I'DCHNI ud abo,u'n. 
laa". )'01&1' ntlpintar OQ uatil )'011 lea". the 
abow. ud enl. the da&A cha.aa- room. 

IV. OlapoeKl Pruc:edurn and CeaDUP 
A. Wua.a that.,.. ...... Ied by pro~ .. _ 

when aabntoa. lruIalita. ua&bopbyWt .. ud 
actiAoUte La pteMftl iDdudc 

1. Empty .. bn&oe, tramoUIa, UllhophyWt .. 
and actlDOlil' abippinc COIltainan. 

Z. Proc>aaa w .. IH .uch .. cutt1ql. 
trWmlAp. ar nlac' _t.nal. 

So tim·aakMP'''I wula fro..-pIq car 
--"'I- ~ 

4. Albat"., tmDoUte. UlthopbyWte. aDd 
.aIDGllI. ftnproallq ar IDIulatLac material 
that La ralDOved fIOID bulldinp-

6. BWIdJac ~ .. that COCll41A ubatto&. 
tnlDOUte, uathapbyWIa. ud actiIIoLite 
.-nd duMa buiJdiDt reoovaLiaA cw 
damoUtioL 

.. Coataa1oated dlapoMbie pcot.edln 
dothLaa. a. Empty ablpplaJ hap caD be RatlGMd ""'* axhaUlt booda and puked Lalo alttlaht 
OOGIaIDan lar dilpoMl. Bm,l}' 8hlppUie 
dru.ma .,.. cWIkuh 10 c:1a&o aDd IbIMI14 be 
Ma1ed. 

C. VacvUllllop cw cU'poMbie papet Allan 
ahoulcl ooC be c1uAed. b611 aboWd be lpt'Iyecl 
wtlla a ftoa _I ... mial aDd pL.crd La\o • 
labelecl w .... COIlt&io •• 
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D. Procc .. wu ••• nd bouukeepLnc w .. te 
Ihould 1M W.lled wilb WII ... ar a onaNn 01 
WlleI'..nd NriIlCWlI prior 10 padr..aILaa La 
d"poI"bl. conc.aioan. 

£. M"larial cootaioinc ubeato .. tremoUIa. 
&1IU1..,plt~·lIil .. 1&Ad aGUOOUI. thai i, ramovad 
lrum buildinll' iliuM be diapoMd 01 La I.ak· 
II~I 6-aul lhic:J.. plutic bap. plallie·lined 
CArdboArd containera. ar plallic:-lined metAl 
con.ainer&. Th ... walla .. whlcla .,.. rall\Oved 
wbil. w ... ahouJd be .. aIad itLPantalnen 
boIfore they dry 0l0I1 10 1IWI1m_ the rei .... 01 
•• be.loa. trelllolila. anlhophyWIa, lAd 
aClinolil1 ribera dllriAa b.udJin&. 

V. Ac;cHa 10 lnronaadon 

A. EMcla ya.,. )'Out employ.,. II l'ICIuired ta 
inrorm YOll 01 tha LoIonaadOll CIOCtained La 
lbi •• WIdard aod appcudk:n lor .. baloa, 
IremoUI .. anthophyUila, aad IACWIoLiIa. In 
addition. your -vloy" IIIlIIt ioalNd YIIII La 
th.r pro.- won pRC1!ctt lot IIaAd1iot 
_tariall COGlaicUnc aibalOi 1l'l1IlOJite. 
ulbopllyUila, aDd ediooUte. ud Iba cornet 
11M 01 protec:tl". aquisa-oL 

B. Your .... ploya La nquinlcl til dlttena.iAa 
wbathGr you .,.. baUIc upoeed to ubntoa. 
ar-lila, aathophyWte. aDd act1DoUta. Y .. 
01 your raprnalad". baa tAe riPt 10 
ot-v. ~OYM _''''IKW"I&I''' ud to 
IWCIX\l tha ~ta obtaLaed. Your employ. a. 
l'ICIuiNd 10 LoIora yeN 01 YOW.~ Uld. 
11 YOIl .,.. axpoaed abon the penotaaIbie 
limit. be car aha La raqu.lnd to LoIora 1'* 01 
the acdoaa that .... baUIt ..... to Nduc:w 
)'OUI' upoa4&N 10 witbLa Iba 1* 1"lbM IiaIL 

C. Your uspIoyw Ie raqWnd 10 kMp 
recurda of your a:xpoeuNa ud IIWIdk:IIl 
aullllAadoaa. 11Iaa ~ rac:rxda IIIUoIl 
\Ja Ir.epc lar atleurtbltty (JIll,..,... Med1cal 
ncorda IIlUll be kep( far Iba period 01 'IfNI 
emplo)'1MQt pi ... tlWtJ (lOJ yUol'l. 

D. Yow ampIoyw Ia raqu1racl 10 na.... 
JOW upoa4&N aDd madica1 racorda to JOW 
pbylic:i&a car deeipa&ecl ~tat1". upoa 
yout wrillaA raqu.L 

Appn •• H ",lIlaMa "dool 
~C'ld h _,It h .11 
TI dll •• ~rwe.. _ .. d H ....... 
.. ..da1erJ 
L Row&a oIlDtry IAbaladoa.lqntla 

IL Tox1coIoo 
0LaIcaI ~ 01 tAe aclvwne .a.cs. 

u.ocIated wiLla axpoIIIN to ubMtoa. 
tneolite. 14~te. -S adiAoUte.1a 
pruent La tha rora 01....-.1 ~ 
ap&damlolotlcal .twUa at ocaapau.a1l, 
IItpOIed -un. fam.LIJ CllAtacta at won.... 
ud pItIOf\IU\1IIa DMt UbMcOi tr.Dol1te. 
uallaopbyWIa, aDd ac:UDolI .. ml-. n­
III6d1d bave abowa • da&Ii&a UIOCf.adoa 
betwftQ expoaura to ,Ibeatoa, tnmol.Ite. 
uthoph,Wce. lAd adiDoUte aDIl .. 

inueued incid.ace of lunc CARCor. pleunl 
.nd reriloneal _eothcliOCDa. .alcrolQteaUoa! 
cancer. and ubaloaU. Th. leu ... II a 
diaablin.librollc 1II1II dIM a .. that .. cauaed 
ooly by IJ4lO'ura I" aabe.toa. ExpoaW'1l 10 
ubelloa, If.lDOlila. IIIlUiophyUita. &Ad 
aClinolUa bal aleo be.a aaaocial"d willa a .. 
ana.ued incict.ACII 01 .aopAq.aL kidner. 
LarynJICaL pharynaelli. and bllCall CAvity 
CAI\OItL Iu with olhet knowa chronic: 
ocCllpaliOG&J di ....... diMa" auodatad 
willa a.betloa, ftllloOlil" uatbopbyllile. and 
"cliDoUta ,.oaf.Uy appaVl abo"t 20 y • .,.. 
rollowiq tha lirat oc:cwreo.ca 01 aapoawc n.,...,.. no knowa acvta .aacta &Noc:ialad 
with .. poeun 10 .~ 1I'IIIloli1a. 
antbopbyUil .. and a.c:t.iaoI.ilL 

EpideaUoluaical 'Iudi .. iAdlcate that tAe 
riak 01 luna C&DCIt amonc cxpoMd wocken 
who laaoka 011.,..11 .. ia ..... dy iAau..ct 
0.\,11' tAe riak 011"", c:ancar utOGC CIQOo 

IllpoeeclllllOkan ar upoaad MI)."!Ok ..... 
n- Iwdia II&1II"1 lh.t c:caaatian 01 
llIIOk.iDa will RId,," the riak Dr I"", CUIaIt 
lar a ptnoa axpoaed 10 .&bcaloa, tnmoUte. 
I4thophyUiIa, ud actioolite but wUl no( 

nchIca It 10 tAe 111M In" ol riak al that 
ulatina lor 14 axpoeect worbr who U. 
DAvit MICIbcL. 
m. SIpa and Symptoma 0I~1ad 
0iMUI 
n. a&p.a aDd a,.ptoaaa oll&aac c:anc.r car 

pat.rolo&MllAal CUCIIr Ind~ II, axpoMn 
to""-"" an.oute. ulbopbyWa.. ud 
adiDollta .,.. aat IIIIiq1aa. acapt that. cba& 
X-fa, 01 .. upoMd patIaDI witll .... CUIICW 
... y abow sa&--l pIaq~ pMural 
caklOc:e1ioa. car pIMnlllbnlala. S,...,c.o.a 
cbaracIIIriadc ol...-l ... I •• IacI..o. 
abartnMa 01 tar.&b, pam La abe walla 01 dae 
cMM. car .bdootiMI paiD. ..... "''Mw ..... 
• m.ucIa IaGpr IalaDCJ pariocl caoaapetad .tela 
luac caIar (40,...,. _ ..... 1~ ,..,.. .. 
aDd 1IleIO&haIi.-. Ia tbaralon ~ 1iIca1, to 
be louod UWMI& warUn who ... 1irM 
upoMd 10 ut-to. at ua earlJ .... 
a &1.01 ... 110lIl. Ie aI",a)"l fatal 

Albea&oal. La 11"1_&1)' f1btoaia c:auaed bJ 
LIae .".,,_I.doa of aabeIw. aben La tAe 
lUDflo s~ Ladada tboctMM of brM&b, 
~ radpa. ud " .... IMliApol 
~ What tbe Iibroeia ..-... 
abonDa. 01 bftada 0CIQIn av. at a.L ".. 
dlapOttll at ubealOll,1a buod 0Il.1IIa&oq 
01 &IlpOIIIN to .IbeI'oa, tIM pnMDC.a at 
c:barac&ari&dc radWosW: c:baqaa. aad­
IoapItatorJ CI'IIddM (rUM), ud othat dIAIcal 
.... barN of flbaoDUac 11101 diae&aa. PIav.1 
pIa..- -S dalck"""c .,.. lib II .. d oa X· 
n)'l a.u. cMUIc 1M autJ ICqIa 01 LIae 
di.MM. Albelt.lla oI\aa. ~". 
diMaM .-18 tbe aa.-:. 0I ...... dn-4 
GpC*IN. altboqIa tIa1a appMft to be • bItb1J 
lDdlyidy."-d c:baracIariaUc.1a ..".,. CUM, 

du&it _y be callMCl bt ~ .. 
card1Mc fa.IWra. 
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I UAI~ :SUBSTANCES 

IV. S""'aiUllac.. and Pr,,,-t:nuva 
eoa..identiona 

,.. ooted abov .. exPO.UN 10 ..ibeela .. 
InmoUle. uthophyllila. aad aclinolila hal 
been 1iaked 10 aa incnaMd ri,k of lun, 
c:ancaI'. analOltlelio",a •• a.lrolnla'linal 
taIIUt. aad ubetloai. amont occupalloMUl' 
upoaod ",0r¥CII'L Adequala ICI"HrUnt la.l, 
10 dalenaiAe an alllploy"'1 pollnlialfor 
linllopin, Ntioua chronic diM ...... IUch II 
CAIlcrr.1rom .xpoture 10 ube,coa.ltelllolll" 
anthopbyllill. and aCllnolic. do nol preaendy 
Ix.ill. Howlvu. aume le.l .. panicl&l .. rly chl.1 
X_y. and pulmollA'l' funcllon lett&. IllAY 
ladic:all Ib.I an Imploy" hal been 
O"'lrupoaed 10 .. be.cae. InmoUa.. 
anthopb)"UU .. and actinolile, lnuuaJna hi. ot 
bar riak of d.evelopina IIXpo~lMled 
c:bronic diNa .... II i. impunaal fot the 
pby.ic:1aa 10 bec:oana f .. ",iIi., with the 
opcraUq coadllion. In "'/Ucla occupationa.1 
expo.u.re 10 ubcs1oa. tn!lDolil .. 
aAthophyWte. &ad actinolila I, llUly lei oc;.cur. 
nu. ia pe.ttiQ&latly ilapocuat Ia eVilluatill1 
JIMdi,caI aod work IaiaCoriH and III coaducda, 
phyltcallJWllilwlioaa. Wbaa an acdv. 
employ .. baa bean identified u uYint bean 
OY~ 10 ubaCO&. lI'aInoIit .. 
anthophyWte. ud actinoli .... analau.rea t.klUl 
by tba ..ploy ... to a11aa1naa. ot rnitillt. 
funlw u.pGIIUII abouId .1aG low ... tba riM of 
Mrioua Ioaa-taraa c:oaaequaoca. 

n .... ploy. " reqWnd 10 luliNa. • 
medic:a1 .urv.il1aace pn!Ir1IGlfor .U 
employ .. wbo .... or wW be expoaed 10 
.~ tmDoU .... anthophyllit .. and 

1-1O-M 
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'192'4.51 A~toc. rremout .. 
"'U\Opf1yf1lt •• and acUnoUt •• 

. Sec. 1926.S8 added by SI FR 227S6. 
June 20. 19861 

(a) Scope and application. 11lil 
Icclion IIpplies to all construclion work 
BI dcfinr.d in 29 ern 1910.t2(b). 
including bul not limltt=<! to Ihe 
foilowlng: 

(1) Oemulilinn or ~i1I"'.lb" or ~Jr.Jclure!l 
where alihe:llos. trc:nol,lt:. anthoph~·lJile. 
or actinolite is prt=~r.nl; 

(2) Rt:mov .. 1 or encopsul.Hlln of 
malcri .. 11I conl"inin" a~l:C::I:':". tr.:molite. 
anl/:'Jphyllile. or iU:llnoJilc; 

(JI C,.-nllru"'i .. m. IIltcr..ltilln. rC~'!lir. 
mo:linten .. nct'. or Rlhwal,cJn or 
strur;ture .. lubatrall! .. ur portion .. 
thereof. t!wt cuntain albeltoll. trcrnuUte. 
anthophyllite. or nctinoJit.1: 

(.) InltaUaJilln of prorlucil conl.,!nlnl 
asbesto .. tremolite. anthophyllite. or 
actinolite: ' 

(5) Asbe.tot. tremolilc. anthophyllite. 
and actinolite Ipill/emetBCDCY clelnup: 
IlI\d 

(8) TnlR.portalion. dispoul. slnrage. 
or cont:liament of aslJulos. trcmolite. 
anthophyllite. or actinulite or producla 
cont.ainl~ IISbe.tO •• tremolite. 
anthophyllite. or Ilctinolite on the .Ue or 
location at which conatrucUoQ activities 
are perfunned. 

(bl ~finitiollll. "Action level" mcane 
n airborne concentration 01 alhe.to .. 

tnrmolUe. anthophyllite. actinolite. or a 
combinatIon of these minerall of 0.1 
fiber per cubic centimeter (llcc) 01 air 
calculated al an eight (8)-hour time­
weighted averale. 

"Aabe.tOI" includes chry.otile. 
eamoaUe. crocJdullte. tramolite .lbe.tCM. 
InthaphyllUe aMbe.ta .. acUnalU. 
elbnto .. end any oC the.e minerai, that 
has been chemically trealed "nd/or 
allered. 

"Aali.lant 54!c:nrtary" means the 
Alal.tant Secretary of Labor for 
OccupaUaul Safely and He .. lth. U.s. 

~j.J .. rtmelll of l..1bur. or de.illne. 
"Aulhorized Jll!fSon" melin, ilny 

lX'r~oll lIulhorized by the empluyer and 
required by work duties 10 be pruenl in 
resulaled areaL 

"Clean room" meanl lin 
unconlaminaled room hav;n!> f'lcililie. 
for Ihe .torase of empl"ycr.j' s~el , 
clothins and uncontamin .. u!.:i malert.11 
and equipment. 

"Competent perlOn" mt:ana one wht) 
il CApalJle of identifying exilUna 
ubealo .. tremalile, lathuphylhte. ur 
acUnolite b"zsrd. in the workplace aad 
who haa the authority to Wke prompt 
corrective mea.UIl:. to eliminatf' Ihp.m. 
II Ipecified in 29 CFR t!r.!6.32(f). The 
dutiea of the competent tJfIAIln incll/de 
at leMat the C.,Jlowing: cslabls.hins the 
a8liltlvc-prellufl! endolure. ensuring lla 
integrity. lind contrallina entry to and 
uit from the enc1olure: ,uperviaing any 
employee expo.un: mGnilonna Rqulrud 
by the ItllllcUnJ: ell.uriaa that ,,11 
employees workina within IUCb an 
enclOlure wear the appropriate pereonai 
prolectJve equipment, are trained in the 
use of Ippropriate mel hod. of r.cpoaure 
conlroL Ind use Ihe hYsiene laeilill .. 
and decontamination procedures 
lpec:ilied in Ihe Itandllrd; and eRJiurina 
that ensineerins controla ia UN lint in 
proper operlltina canditioQ and are 
funclioning properly. 

"Decontamination area" meana all 
enclu&ed anrl adjacenl and CODnr.cted 
10 the re::ulatcd area and COOlilting of 
an equipment 100m. .bower un. aad 
clean room. which i. uaed for the 
decontwminalion of workera. DYlerial&, 
and equipment conlaminaled'with 
IIbe.to .. l...mollie. &nlhophyIUte. or 
IcUnallte. 

"OemoUlloo" meena the wreck1na or 
taking out of any load-9upportina 
.tructural memiJer aud any nrlated 
I'1lzinl. nrmavlr-i. or Itrippins of 
.. beltol. tn:molite. anthophylUte. or 
aClinolite prodUCla. 
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"Director" meanl Ibe Olrr.clnr. 
N,f'iono:llln5Iilu'fI (or Or.cupalil)MI 
~",!ply and I Ir.u II h. U S. O,·~"rt,..enl (If 
tl,!:&lIh "r:d Human Servicel. or 
uCli~ncCI. 

"Employees exposure" meilnl thilt 
exposure Jo "itbl)rne .. sbclIito •• wl"ola". 
anlhophyllsle. actinolite. or e 
cnm~inalion of Ihe.e mineral .. tll~1 
wllulJ occur If Ihe p.mployee were nul 
IIlinll rc~piratory proJective e4uipm.nt. 

M&/'Iipmcnt mom (chlAna' rooen)" 
me,"11 • conllllDinaled room located 
wilhin Ihe decontamination enra Ihat II 
luppliC!d with Impr.rmeable bllg. or 
conl"incl"S for the disposal of 
contllmlnated prolecUn clo1bina a.nd 
equipmflQL . 

"Fibftr" mCllns I putievlate lorm o( 
ea..be.toe. treenulile. anthophyllite. or 
actinolite. S cniaometera Ot lon~. wIth 
• Ilnllth-lo-cliameter rIlUO of It leest 3 10 
I. 

"lIigb .. mclency pertievlate all 
(HEPA) ftlllCr" mean.a a Ollar capable of 
trapPlna &ad retaiaing at leaat 9J.tr.' 
percent 01 all lnOtIOdi.pened particles of 
0.3 micromatan In d.i&mllter or Iltrser. 

"RelfUlated area" meane en area 
eslnbli.hed by tha employer to 
demarcate ereu where airborn. 
c:onamtratloas 01 albe.ta .. tremaUIe. 
aatbophylUte. actiaolite. or a 
combination of thew miDMnla elU:etId ex' 

Cltn rauenably be expected to exceed 
the permiulble expcnure limiL The 
revuJated ana may take the Conn 01 (1) a 
tempnrary enclalW'8, al required by 
paragr"ph (e)(8) 01 thia aec:tiou. or (Z) aa 
.,.. dt!man:ated in an, DWlDU that 
mio1mlzea the oumber ol empla, ... 
I"poead to .. beetoa. tramollte. 
IIDthophyWte. at actinolite.. 

-Ramoval" mellLl tha tWna out or 
.tripping of aibelto .. tnrmolita. . 
anthophyUIte. or actinoUle or enaterial. 
containing elbettoc, temtnUt .. 
lalhopbylUlo. or aclizlollte. 

(s.c:. 1 t2U1(bJ) 

• 
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CONSTRUCTION STANDARDS 

"Renovalion" mealU Ihe modifying o( 
IIny 8lI.isling .Iruclure. or portion 
thereof. where expo.unt 10 airbornll 
8lIbelilo •. lremolile. anthophyllile. 
aClinolile may re.ult. 

"Repair" mean. ovcrhaulins. 
rebuilding. reconslructina. or 
rccondiliorung o( .Iruclure. or 
.ub.lrale. where .. be.lo •• tremolit •• 
IInthophrllite.or aClinolite i. pre.cnL 

"Tremolile. anthopbyllite and 
IIclinolile" mean. Ihe non-e.besto. ronn 
of these mineral •• and any of the&e 
mineral. tbat have been chemically 
lreated and/or altered. 

(cl Penniuible ~x~Ul'fllimil (PEL). 
The employer .hall en.unt that DO 
employee i. expoNd to an airborne 
cuncantralion oC Ilbe.tO" tremolitll. 
anlhophyllite. actinolila. or a 
combination of the .. miDeral. la exca .. 
of 0.2 fiber pet cubic centimeter of air u 
lin ttiRht (8) hour time-weighted averaae 
(TWA). a. determined by the method 
prelCribed in Appendix A of thia 
Mclior .. or by an equivalent method. 

(d) Commun;colion among.arp/oyen. 
On multi-employer worbite .. an 
clf.ployer performing a.besto .. tremollte. 
anthophyllite. or actlDolite work 
n:quirina the •• tabliahmeat of a 
regwlded area aha11 inform other 
employe,. OD the lite 01 the nature 01 
the employer'. work with albeltoa. 
tremolite. anthophyllite. or actinoUt. 
and of the exiltence of and requitemeata 
~rtaiDina to replated area .. 

(e) &,u/oted QI1!Q.-{lJ ~ntlraJ. The 
employenhaU e.tabli.b a regulated 
area In work areaa wbere airborne 
coDceatratiOI1l of UbeltO" tremoUte. 
anthophylUte. actinolite. or a 
combination of the .. mineral. u.ceed or 
can realOnably be expected to exceed 
the permi .. ible exPOlunt limit 
prelCribed la paragrapb (el of thJa 
aection. 

(Z) Demal'Ct1lion. The reaulated 111'011 
aholl be demarcated in any maaner that 
m.laimizea the Dumber of peraona within 
the area and protecta persona outaide 
the .,..a from axpo.ute to airborne 
c:ow::cntratioaa o( albe.toa. lremoUta. 
anthophylllt.e. actinol'te. or a 
combinatioD of the .. mineral. la excau 
of the permi .. ible expolure limit. 

(3) Acca&. Acc .. ato regWlde:d are .. 
ahall be limited to authorized peraona or 
to penoaa authorized by tha Act or 
rqulationa , .. WId punuaAt tbarato. 

(41 Re.pirolon. All penona anterina a 
reawated 8lU ahaU be .upplied witb a 
re.pirator • .elected in accorduce with 
paragnph (b)(2) of thia aectloo. 

(5) Prohibillld acliviliu. The employer 
.haU IIl11ure tbat amployee. do not eat. 
drink. .mou. chaw tobacco or gum. or 
apply coamalica in tha fOIUlated ana. 

1-lo....e 

(6) R~quirt1ml!nu lor oshe.lt,. 
~moval. d~molition. and renovation 
operatIons. (i) Wherever reuible. th. 
emplo}'er .hall etlabli.h neSaUve­
prellure enclo.unt. beCore commencina 
removal. demolition. and renovation 
operation •. 

(iii The employer .hall de.ignate a 
competent peraoD to perform or 
supervise the rollowing duLiea: 

(A) Sel up !he eDelo.un:-
(D) Ensure the Integrity of the 

enelo.ute: 
(el Control enlly to and exit from the 

enclolure: 
(D) Supervi .. an employ" expoaunt . 

monitoring required by thi.a aection; 
IE) Ensure that employ ... workiaa 

wi!hin the enelolure wur protective 
clothing aDd re.piraton u required by 
pOntgraplu (I) and (b) of thit MCUoa 
lind: 

(F) Eaaute that employ ... are tralaed 
in the UN of enaioeeriDa COQtrola. work 
practice .. and penooal protective 
equipmeDt: 

(e) Ensure that employ", &LH the 
hygiene (aeiUu.. aDd obNrve the 
decontaminatioa procedura .pec:il1ad lA 
paragrapb m of thi.a aec:tioa; aDd 

(H) Eaaure that eDaiDMriq COIltrola 
are fuaetionina properly. 

(iii) In addltioa to tha quaWicadoaa 
.peeified la panppb (b) at tbia 
aection. tha competeat penoa aha11 h. 
trained in aU alpedl ol ubnto.. 
ttemollte. aathapbyWte. or acU.ooUta 
abatement. tha COIlteata of tb1a 
.tandard. tha ldaadflcatioA of ube.t.oI. 
tremoUte. anthopbyWte. or adiaollte . 
and their removal procedura. aDd other 
practice. for redw:loa tha b.uard. Such 
ltllining ah&l1 be obtailwld la a 
comprchenaive courae. auch AI a COUIM 
conducted by an EPA A.lbeata. TniAiDa 
Center. or an equival8llt coutM. 

(iv) EJcceplion: For amal1-aca1e,lhort· 
durati 'D operaUoaa. auc:h AI pipe r.pa.lr. 
valve replacament.lDatallina e1ectri.ca1 
conduila. inltallina or rem.oviaa drywalL 
roofina. and other aeaeral bWldiq 
maintenance or renovadoa. tM 
employer La not rwqu1ntd to comply wUb 
the raquireawiDta 01 parqrapb (e)(I) 01 
thi.aection. 

(0 ExplU&UW monilorins-{l) c.nuaJ. 
(I) Each employer who b.aa a warkplK. 
or work operatioa CQvered by tbJa 
'18ndttrd ahaU per{orm moDitoriai to 
determine accurately the airbome 
CODceOltatioaa ol .. batoa., t.rwmoUte. 
an!hophyllite. actiaoUt.e or a 
combination 01 tb.eae III1uraIa to wlUch 
employee. ma, be expoeed. 

(ii) DelenninatioDa ole., .. 
eltpOlure thall be macla from bee_thiDa 
zone air .. mpln that ara repreMIltative 
of Ihe 8-hour TWA of each employee. 

:>-111 
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(ii i) Repre.enlalive 8-hour TWA 
employee expo.ure .hall be determined 
on the lJ4.i. of one or more lample. 
repre.enling full ·shill expo. ute Cor 
employee. In each wo", area. 

(2) Iniliol moniloring. (i) Each 
employer who h .. a workplace or work 
operillion covered by Ihi. Itandard. 
except a. provided for in paragraph. 
(O(2)(ii) and (0(2)(ili) of thil aection, 
.haU perform Initial monitorina at the 
initiation of each a.beslo •• tremoUte. 
anlhophyllite. IIclinolite job to 
accurately detenni4e the airborne 
conc.entrationa of ube.toa. tremoUte. 
anthophyllite. or aclinolita to wbJch 
employee. may be expoaed. 

(iiI The employer' may demoaatrate . 
that employee expolure ..... below tha 
actioD level by meana of objective data 
delDOMtrating that the product or 
malerial CODtaiaina ube.1oa, tramoUte. 
anthophyllite. acUaoUte. or a 
combination of theM min .... l. caDDOt 
relea .. airborne fiben ill coaceotratiooa 
excaed1na the actioaleve1 under thOM 
work c:on.d1t1oaa baviaa the areat .. t 
poteatial for releaain& ubaloa, 
tremoUte. ulbopbyWte. or actia.o1ia.. 

(IU) WheN the employer baa 
monilonld aa.c:h aabato .. tramoUte. 
aDthopbylUte. or act1Dolite job. aad·tbe 
data w .... obtaiDed durina work 
operatiou cooducted UDder workplace 
conditioa.a cloMly raembllaa 1M 
ptOCIt .... type ofmaLariaJ. COIltrol 
methode. _ark pncUca. aDd 
8Ilvinmm.eatal coodltioal UNCI aDd 
prev.wa,la 1M employer'. curreat 
operaUoaa. tha employer may rely oa 
.ucb urUer m.oaitoriac raulta to .. tWy 
the requirelDeata 01 ~ (1)(%)(1) 01 
thla 

3) Periodic JAOniloling willriA 
u/o4«J GteCI£ 11M employer abaU 

conduct daJ1y IIIODlt.orilli tha t 11 
reprueatative 01 the expoture of each 
empllly" who 11 aaaJaued to work 
within a ntplatad araa. Ex:cttpliDII: 
When aU amploy ... witbilla repl.atad 
ara. are equipped wi~ .uppIJed..u­
reeptntora opented III tM poaJUve­
pre .. ura mode. the employ. may 
d1apeaae with the daily IDOIlltoriat 
!'II'luired by th1a parqnph. 

(4) TuminaliOlJ of monilDlinl- U the 
period1c moDitori.D& required by 
paragraph (f)(3) of tbJa MCtIoa rev .... 
that employ" expo.urea. .. ladJcatad 
by atatiatlcaUy reU.able llMUuramaata. 
.". below the ac:.tioG level. tbe aaaployw 
may dLecoat1nue IDOO1toriq for tb.oee 
employ ... whoM axpoeurH .... 
repraeated ~ aucb IDOIlitoriq. 

(5) Method o/znonilorint. (1) All 
umplea tak.ao to latilly the IDOGJtoriDc 
requiremanta of parqraph (f) 01 th1a 
MClion .naU be peraonallBlDpla 

(lee. 11K.51(f)(S)(t)J 
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collected following Ihe porocedure. 
, .,,~·cj(jed an Appendix A. 

(iiI Alllllmplu laken 10 .ali,Cy Ihe 
onllaring requ.irement. of paragraph (0 

of this section .hall be evalualed us ina 
the OSHA Reference Method (aRM) 
lpecified in Appendix A. or an 
equivalent countina method. 

(iii) If an equivalent method to the 
aRM ia uaed. Ihe employer .hall en.1InI 
that the method meet. the following 
criteria: 

(A) Replicata expo.ure data u.ed to 
eltablilh equivalency are collected in 
.ide-bY·lide field and laboratory 
compari.ons; 

(8) The comparilon indicate. that 90 
percent of the aample. collected in the 
range O.S to 2.0 Umes the tu:rmiSlible 
limit h.ve .n .ccuracy range or plus or 
minus 2S percent oC the ORM re.ulta 
with. 95 percent confidence level a. 
demonltrated by a .tatiaticaUy valid 
protocol; .nd 

(C) The equiv.lent method 1. 
documented.nd the result. or th. 
comparilOn lestinl .... m.int.ined. 

(iv) To •• ti.(y the mQnltorin. 
requirement. o( par.graph (fl, employ .... 
.h.1l rely on the re.ult. o( monitoring 
analysi. performed by laboratories that 
h.ve in.tituted quality aSiurance 
program. th.t Include the elementa 
prescribed In Appendix A:. 

(6) EmpJOYN notification of 
onilOring taulu. (i) The employer 

nail notify .ffected employee. o( the 
monitoring rnulta that repreaent that 
employee'. expo.ure •• aoon a. pouibl. 
followina receipt oC monitoring multi. 

(ii) The employer .hall notiCy .ffected 
employees o( the re.ulta o( monitorina 
rep ..... nting the employee'. eXP.9'1InI In 
wriling either individu.lly or by pealing 
.t • centrally located plac:. th.t la 
.cceMible to affected employee .. 

(7) Dbawadon of monitoring. (I) The 
employCIt' .hall provide .ffected 
employee. or thelr de.ian.ted 
represent.tives an opportunity to 
obterve any monitoring oC employ" 
expoaure to a.be.toa. tremolite. 
anthophyllite. or actinolite conducted In 
accordance with thi. eection. 

(ii) When obterv.lion o( the 
monitoring or employee expo.ute to 
•• beatoa. !remoltte, anthophylUte, 01 

actinolite require. entry into ~ area 
where the UN of protective dothins 01' 
equipment i. required. the observer ah.all 
be provided with and be required to UN 
.uch clothing and equipment and ahall 
comply with an other applicable aalety 
and health procedureL . 

(g) Method. of compJianOfl.-{l) 
EnginNring control. and work 
DroCti~. (i) The employer .hall use one 

r any combiaation of the (ollowUla 
outrei methods to achieve compUaoce 

with the penniuible expo.unr limit 
prescribed by paragraph (cl oC thi. 
lection: 

(AI Local exhausl venlilalion 
equipped wilh iiEPA filler du.1 
collection sYltem.: 

(81 Ceneral ventilation .y.leme; 
(C) Vacuum c1eanen equipped with 

HEPA fillers: :' 
(01 EnclOlunr or isolation oC proteiN' 

producina .. be. to., tremolite, 
anthophylllle, or actinoille duat: 

(EI Use of wet method., wetling 
agenl., or removal encapsulant. to 
control employee expolure. during 
a.be.to., tremoiite. anthophyllite. or 
aclinolite handling. mixinS- removal, 
culling, application. and cleanup; 

(F) Prompt dispo.al o( wute. 
contaminated with albe.to .. tremoUte. 
anthophyllite. or actinolite In leak-tisbt 
containeR: or 

(C) UN o( work pracUcea or other 
engineering control. that the Aulalant 
Seaetary can .how to be (ea.ibl .. 

(ii) Wherever the (eaaibl •• ngineennc 
and work practJce controla desaibed 
above an not .uIIlcl.nt to r.duc:e 
employee expo.urw to or below the Iimlt 
pre.aibed In parapph (c). the 
employer .hall u.e them to reduce 
employee expo.ure to the lowest leve" 
attainable by these controla and shall 
• upplement them by the ute of 
re.piratory protection that complies 
with the requirementa or parapph (h) 
of this section. 

(%) Prohibition .. (I) HiglHpeed 
abra.ive dlac .aw. that an not 
equipped with appropriate englneerins 
control. ahall not be u.aed (or work 

. related to .. belto .. tremoUte. 
anthophyllite, or actinolite. 

(ii) Compreued alr aha.U not be aNd 
to remove .. bato .. !remoUte. 
anthophyllite. or actinolite or materiata 
containing a.beato .. ·tremolite, . 
anthophyWte. or actinoUt. unlesa the 
compreued air la uled In conjunction 
with an enclONd ventilation ')"Item 
designed to capture the dust cloud 
created by the compreued air. 

(Jil) Materi.l. contalaing ubatoa.. 
tremollte. anthopbyllite, or .ctinoUte 
.ball not be applied by .pray methoda. 

(3) Employ" rotodon. The employer 
.hall not use employee rotation .. a 
meana or compliance with the expcMUre 
limit prncribed In parqrepb (c) 01 thla 
aecUon. 

(h) RMpirotory pl'Ol4ldl"on.-{l) 
GeneraL The employer abal1 provide 
re.pirators. and eNUnI th.t they are 
u.ed. whl'" required by thla aect1oa. 
RnpiratOl"l ahaU be used In the 
Collowinl c:ircumatancea: 

(i) Outina thelntet'Val neceuary ~ 
lnatall or lmplemut feasible ensLn..rtaa 
and work practic:. cootrola; 
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(ii) in work operationl luch .. 
maintenance and repair activitle .. or 
other :tctiviliel for which enllineering 
and work practice control. are not 
fcaaible: 

(iii) In work .ltuation. where (eaaible 
engineering and work practice control. 
are not yet .ufficientto reduce expo.unr 
to or below the expo.urw limit: and 

(iv) In eme'1encin. 
(2) Rospiratol'.eJ«dan. (I) Where 

.... plraton an Wled. the employer .hall 
lelect and provide, at no co.t to the 
employee. the appropriate re.pirator u 
.peclfied in Table D-c, and .ball en.ure 
that the empioyee utes the respirator 
provided. 

(ii) The .mployer .ball aelect 
re,piraton Crom 'amona tho.e Jointly 
approved a. being acaptable for 
protection by the Mine Sa(ely and 
Health Adminlatratioa (MSHA) and the 
Nationallnatftule (or Occupational 
Safely .nd Health (NlOSH) under the 
provi.ion. o( 30 CFR Part 11-

(iii) The employ.r .h.n ·provlde a 
powered. air-purifyina re.plratOl' In Ueu 
o( any nesaUve-prellurw re.plrator 
'pedfied In T.bla D-c whenever: 

(A) An employee choaae. to II1I4I lhl. 
type o( re.pirator: and 

(8) nu. respirator will provide 
adequate protection to the employee • 

TA8lI D-4.-AEII'IRAlORY PAorEcnoH fOft 
AuUTOS. TAEWOUT£, AHTHOPHYWTI. 
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(3) R.piralDt' J'I'OBfGIIJ. (I) Where 
.... plratoty protactioA la lIIed. the 
employer ahallloatibate ..... plntor 
program In accordance with 28 CPR 
lQ1o.134{b). (d). (e). aud (I). 

(U) The employer eball penult.Kh 
IOQIpIoyM who lIMa • Wtar .... plratot to 

(lee. 1tZ11..A(h~1 
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chall88 the filter element. wnenever an 
Increue in bre.uhina re.i.laoce t. 
detecled and &heU maintain an adequele 
.upply o( filter element. (or thia 
pUrpoM. 

(iii) Employee. who wear re.pinlon 
lhall be permiUed 10 leave work are .. 
10 w8lh their Cacet and re'pitalor 
racepiecel whenever n.eceuary to 
prevent .kin initaUon a uncia led with 
relpintar WHI. 

(iv) No employee .hall be "Iigned to 
tuka requiring tha UN or n.piraton if. 
bued on bU or her mOlt recent 
.xamineUon. an examining phYllclan 
dt:termine. thlll the employee will be 
unabl. to rWlCtiOn normally wearitlg a 
relpintor. or that the larety or health or 
the employee or or other employeel will 
be impaired by the use or a relpirator. 
Such employee IhaU be a .. ianed to 
another Job or aiven the opportunity to 
tranarer to a durereot po.iUon the dutiea 

. of wblch be or .he I. abl. to perform 
with tha sam. employer. in the lame 
Seograpblcal area. and with the .. me 
MOlority. IlaNa, and rat. or pay h. or 
lib. had luat prior to IUch tranaCer, ir 
euch a different poaitiOD ia availabl .. 

(4) RHpil'rJl/N" /il tutill8. (I) The 
employer ah.all enaww that th. re'pirator 
lNued to tha employee exhibita the lea.t 
pouibla racepiec:e leakqe uti that tha 
reapirat.or ia fitted properly. 

(U) £mployen .ball perform eithu 
quaaUtative or qualitative race fit tuta 
at the tiJU or ioitlal 6ttlDa and at .... t 
every I aaootha thereafter ror Nch 
employ .. wearins a oegative-~ 
reapirat.or. The qualitative fit taatlmay 
be uaed oaly ror le.tina the 6t oC half· 
muk reapiraton wbere they are 
permited to be worn. and ehall be 
conducted in accorcianc:e with Appendix 
C. The &uta aha.I.l be UMd to .. leet 
£acepi.ec:ea that provide the required 
prot.ction u pntllCribed In Tabl. 1. 

(I) Prol«li ... cJothin.a-{l) ~ 
The eMployer aha.I.l provide uti require 
the uae oC protective clOIhfns. .uch al 
coveralla or aimilar wbole-body 
cloth.iq. head covert.aa .. alove .. aDd 
Coot covennaa rO&' aoy employee 
expoaed to airborne cooceotraUooa of 
ubntoa, tremoUte. anthopbyUite. 
a.ctiDolite or a comblnatlon or the .. 
mlnerala that exceed the permillible 
expoaW1l limit preaaibed in paragraph 
(c) oC th1a aectiOD. 

(2) Laundllring. (I) n. employer lball 
eaaun that launderiDI of contaminated 
doth1aa la doll8 10 aa to pntvent the 
ra1.ea .. or airborne aabelto .. tnuooUte, 
anthophyUite. actiooUta. or a 
combinac1oo of thele mineralt In exc:eu 
of the exPOIW1l limit pracri[)ed in 
paragraph (c) oC thil aectlOD. 

(U) NlY employer who givea 
contaminated clothing 10 another peraon 
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for laWlderina &baU 1n(01'Ul luch paraon 
o( the requirement In parqraph (1)(2)(i) 
of thi •• ecUon to .«ecll".ly prevent the 
reluM or airborne .. be.toa, tramoUte. 
anthophyllite. actinolite. or a 
combination or thell minerala 10 exceu 
or Ihe exPOlure limit preacribed in 
parasraph (c) or Ihil .ection. 

(3) Conlaminal«i cJothill8' 
ContamiNAted clothins .haU be 
transported in aealed wpenueable bas .. 
or other cloaed. ImpennAteble coataiDen. 
and be labeled in accordance with 
pangraph (") or thll aeetloD. 

(4) ProtecUl'lI cJothina for rwmovaJ, 
demo/ilion. and .renovation o/Ml'rJliOM. 
(i) The compeleDt pertOo lhall 
periodically exam.i.ne workawtl wom by 
empJoyeee for riPI or lean that may 
occur during performance or work. 

(iii When riPI or tean are detecled 
while an employ .. la workiaa withJn a 
nesative-prellww eaclolu.re. ripa and 
tean ahall be llIUDeCiiately manded. or 
the worbuit ah&ll be immediately 
replaced. 

(j) Hysilln./adJiIi •• and pI'tIclicn­
(I) Genttrol (I) The employer a.b.all 
provide cl ..... c:haop are .. Cor 
employ ... reqWred to wack In replated 
areu or required by paragraph (1)(1) of 
thil aect.ioo to wear protective dothinJ. 
Exception: III lieu oC t.h. cha.nge area 
requiremeot Ipecit1ed in pansraph 
m(l)(i). the employer may permit 
amployeu eaaaaed III unalllCak. abort 
duration operaUoo.. al described ia 
paragraph (e}(l) of th1a aectiOD, to clean . 
their protect1ve clothlDc with a portable 
HEPA-eqwpped vaQlWU befon aucb 
employeel leave the area where 
maintr:nance waa performed. 

(ii) The employer IhaU eo.aure that 
change areu are equlpped with 
aeparate ItOrqa radlitiea for prot.c:tive 
clothina and Itreet clothing. in 
accordance with NClloa 1810.141(.). 

(Iii) Wbenever rood or bcv.,..... are 
con.aumed at the worblte and 
employee I are expoaed to airborne 
concentratlooa of Ubelto&, tremoUte. 
anthopbyllite. actia.oUta. or a 
comblnatloo or thaae mlDerala ia excaa 
or the perm!lIlbl. expoaureli.mlt. the 
employer IhaU provld.e lunch are .. La 
which the airborne CODOIQtratioaa or 
ubetto .. tremoUte, anthophyllite. 
actinolite. or a combinatioD of theM 
minerall are below the action level. 

(2) Requi~mllnu for rwmovol, 
dtullolition. and .renovatiOlI opcraJ.iOl»­
(i) D«onlamination area. Except for 
IJD&U ac:ale, &hort duration operat1oca, 
u deacribed ill pe.rap-apb (e)(6) of thIIe 
aection. the employer aball ntabliah a 
decontamination area that l.a adlacaat 
and connected to the replated area Q 
the deconta.m.ination oC employ ... 
contaminated with ubeatOl, trwmoUIoa. 

31:3116.3 

Mnthophyllite. or actinolite. The 
decontaminetion anta .hall cooal.t oE all 
equipment room. Ihower area. and clean 
room in .eri ... The employer lhall 
en.ure that employeel enter and exit th. 
rqulaled area throush the 
deconlamioation area, 

(ii) Clean room. The clean room shaU 
be equipped with II locker or 
appropriate Itorase container ror .ach 
employee'lllIe. 

(iii) Sho .. ·u 9tN. Where Cealibl., 
ahower racilitiel &hall be provided 
which comply with 29 CFR 
1810.t41(dl(3}, The Ibowera ab.ll be 
coatiguoua both to the equipment room 
and the cleaD chanse room. unlela the 
employer can demonltrate that thil 
localion it Dot rUlible. Where the 
employer can demoOitrate thaI il Is Dot 
realible to locate the ahower between 
the equipment room and Ule clellQ 
chanse room. Ihe employer ahall enlute 
that employeel: 

(A) Remove albelto .. tl'emollte, 
anthophyllite. or actinolite 
conllUDinatiaD from their workaulta 
u.ains a liEPA VHcuum ~rute proceed!n. 
10 a ahower lbGt is DOt c.ontiauoua to the 
work area; or 

(8) Remove thttir contaminated 
wOrQwtl, doa clean workluil .. aod 
proceed to a abower that ia not 
~~tQtheworkantL 

(iv) Equipmenl mom. The equipment 
room ah.all be IUppUed with 
impermuble, labttled baSI and . 
coot.aiAen rOf the contaiDmtnt and 
diapoul oC coatamioated proLICtiva 
clothins and cqulpmeat. 

(v) Deconlamination area IIntry 
procedurea. (A) the employer ehall 
eaaure thIIt employee.: . 

(I) Baler the decoatam.loatloD area 
through t.h. clean room; 

(21 Remow and depoalt Itreat clothlna 
withl.a a locker provid.d ror their UM; 
and 

(31 Put on protective clothin. and 
relpiratoty protectioD berore ieaviDi the 
clean room. 

(81 Berore enterinl the enclolW"l, the 
employer ahaU eDlute that employee I 
pua through the equipmeot room. 

(vi) Decontamination area exit 
procedura. (A) BerOnt leaving the 
resu1aled area. the employer lball 
enaura that employeea remove all arou 
coota.minaUoo and debria from their 

. protective clothi.ac-
(8) The employer ehall eo.aure that 

.mployees remove their protecUve 
clothJnc in the eqwpmeot room and 
depoait the clothiDa La labeled 
Imperma&bL. baas 0&' cootaiDera. 

(e) The employer ahall .a.aww that 
employees do not remove their 
reapiralorl in Ih. equipment room. 

(s.c. 1826.S1(jJ(2)(VI)(C)] 
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CD) The employer lhaU eruure that 
employeel .hower prior to entering the 
clean room. 

(El The employer Ihan eruure that. 
&fter Ihowering. employee. enler the 
lean !'OO1n before changing inlo .treel 

c1olhe.. 
(It) Communication of hazards to 

emploYHs-(1) Sign •• (i) Wam1ng.igtu 
that demarcale the regulated area .hall 
be provided and di.played al each 
localion when airborne concentration. 
of .. bellol. tremolile, anthophyllite. 
Ictinolile, or a combination o( the .. 
mineral. may be in exec .. of the 
exPOIW"C Umil.prelaibed in paregnpb 
(c) of uu. lection. Signa .hall be po.ted 
II such a diltance from .uch a location 
that an employee may read the .igna 
and lake neceuary prot~tive .tep' 
befon enterins the are. marked by the 
.Ignl. 

(ii) The warning .iga. requited by 
paragnph (k)(1)(i) of thi. aectJon aha1l 
bear the followiJ1a informaUoo: 

DANCER 
ASBESTOS 
CANCER AND WNC DLSEASB 
HAZARD . 

AU11iORIZED PERSONNEL ONt Y 
RESPlRA TORS AND PROTEC'I1VE 
CL01liINC ARE REQUlRFll IN nus 
AREA 

(Iii) When mineral. in the regulated 
tea are only tremolite. anthophyllite or 
linoUte, the employer may replace the 

tenn "ube.len" with the .ppropriate 
mineral n.me. 

(2) [.Qb.u. (I) Label •• ha.lI be affixed 
10 all producl. cont.ining ube.toa, 
tremolile. anthophyllite, or actinoUte 
.nd to aU coDtainen eontalnlns .uch 
producu. including wa.le conta(nen. 
Whe,.. fea.ible. In.talled •• be.toa, 
tremollte. .nthophyllite. or actinolite 
product •• hall conlain a vi.lbl. labeL 

(U) Label. ahall be printed in larae. 
bold letlen on • contra.tina 
baclr.ground. 

(iii) Label. .hall be uaed In 
accordance with the require menta of 28 
CFR 1910.1200(0 of OSHA'. Huard 
CommanicaUoo .Iandard. and .hall 
contain the folowinl informaUoo: 

DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREAT1NG DUST 
CANCER AND WNC DISEASE 

I HAZARD 

(Iv) When miDerat. to be labeled are 
only tremoUte. anthophyllite and 
actinolite, the employer may replace the 
ttrml " .. beltO." with the appropriate 
mlnanl Dam.. 

(v) Labell Ihall contain a warning rupiraton .. required by zg CFR 
Iialement again,1 breathing airborne 1910.134; 
..beltOI, lremolite, anthophylUte. or (F) The appropriale work practJca for 
actinolite fil2.c.... perionning the .. betto .. tremollte. 

(vii The provision. (or labet. required anthophyllite. or actinolite job: .nd 
by paragraph. (k)(2)(iHk)(2)(lv) do not (G) Medlcallurveillanca program 
apply where: requlremenll 

(A) .. be. to •• IremoUIe. anthophylUIe. ' 
or .ctinolile fibera h.ve bMn modified (H) A nview of thl. ItandarcL 
by a bonding .,ent. coaUna. biDdar.; .' lncludina .ppendI~ . 
other materiaL providad that the.. (4) ~ to tralnll'6 mattlnau. (I) 
manufacturer can damonatrste that. n •. employer lhall m.ke n.dIly 
during .ny re.lOn.bly fo ....... bl. UN. .v.llable to .11 .Rected employ", 
h.ndling. .torap. di.po.al, proce .. ing. wtth~ut coat all written material, 
or traruportation. no lirborne ralaliq to the employ .. tr'inlna 
concentraUoru of a.be.toa, trwmoUt.. prosnm. lDcIuc:Una a copy of th1. 
anthophylUte. actinolite. or a rqulaUoa. 
combination of the •• miaeral flben in (U) The employer .hall provide to the 
exceaa o( the .ction level will be AIIi.taot Secretary and the Director. 
relellled.. or upon requa.t. all Information and 

(B) •• ba.IOe. b"emolll., anthopbyllite. tralnlng m.leriata ralatlng to the 
actinolite. or • Combination 01 the.. employ .. lnlormaUoa and traJaJ.ac 
aililerala I. pretent In • product la proan.m. 
concentrational ... than 0.1 percenl b7 (I) HolIMkMping-{t) Vocuwni",. 
weight. Where V.C'IIImln, metboda an Mlected. 

(3) Employ" informauon and HBPA mtered •• ammln, equipment 
training. (I) The employu .hall lnaUtute mUlt be uaed. 1'1Ia equlpmeat abaU be 
• traWna pIOp"am lor all m:,loyMI UMd aDd empUad la • IIWlDar that 
expoted to aJrbome concaatrationa of mlnlml ... the raeatry of .Iba_ 
•• batoe. tremoUIe. anthopllyWt.. tNmoUte. uthopbrWte. or .cdDoUte 
.ednaUte. or a combiDatJoa of the.. lato the worir;plac:L 
mioerala in u.ce .. or the .cUOIllavel (2) Wcut. di,pt»al. AabeatOI ... te. 
and abaUenaure their part1d~t1QQ In acrap, debN. bap. contaiDen. 
the program. equJpment. and coataminated cIothlat 

(ii) Tralni.Da .~ ~ provided prior to coa.1ped lor dJapoaal.lwll be coUactad 
0( .t the time ollnitial ... llI'nwnt. aDd d1IpoMd olln Maled.labe1ed. 
unle .. the employ .. baa received Impameable bqI or other cIoeecL 
equivalent tra~ withi.n ':s.ravloua labeJed.lmpenlM&ble c:oataJaen. 
~e:'~': and at eut UUl ., (m) M«licaJ ,wwOlGnc:Ir-{l) 

(iii) The trainlRl program Ih.n be Cen.rtaH1) Ilmplo~ conmL '11M 
conducted In • m.nner that the emp~yw abaU1utitute • IDedJca.l 
employee I •• bl. 10 undentaod. n. ~ ~~~I emplOf"toi employer .hall ea.1U'I that each auch·......... .. .... nel. 
employee i. informed of the foUowm,: ubaatoa, u.moUte. anthophJWte. 

(A) Methode of rec:ognJz:iDa •• hatoa, .ctiDoUte or a comblDatioa of tbae 
~lDOlite. .nthophyWt.e, and .ctinolite: adDerala. .t or abov. the action lnellor 

(B) The health eRecta uaocl.ted with 30 CIt more dAY"' per yur. or.ho an 
uba.toa, tremollt.e. anthopbyWte. or requ.\Nd by thJI MCt10a to...,. 
.ellnoUle expo.un: DepUv. pteMW't ra.pltatan. 

(q The relaUonahip between amoklna (U) Exa.auitation by a p/rpician. (A) 
and a.betloe. tremolite. anthopbyllite. n. employer ahall nave that aU 
and .ctinolite In producing IUDI cancar. medical .... mln.Uoaa and proc:edwa 

(0) Th. a.tlU'l of o~UOI1I thet an performed bJ or under the 
could retult in exposure to ubatoa, aupervtaloa 01 a Uc:eo.aecI phy.ldan. aad 
tremolit.e. aAthophyllit.e. and ac:tiDoUte. an JXOvided at no coat to the empq .. 
the importaAC8 of neceaaary protect1v. and at • NUOCab1e tiIM and place. 
coutrola to tDJnimiu axpowre 1ndud1.ac. (B) I;noa. other Ow. web UcaLMd 
a. applicable, ~ controla, pbyek:lan8 who adm1aI.Itat the 
work practice .. raplraton. pul.maaary lun.ctioa tatlq requJrwd ~ 
houaekeePina procedurea. h)'lieae thl.a MCtioa ab.all aJIIIIIl.a. • tra1nlnc 
facllUle .. protective cloth.lD& COWM in .pJromatry .poaaond by an 
daconta.min.ation procedurea. emarreacJ .ppropriate .cadaDk: or pI'oieaaJone' 
proc;edurea. and wute d.I~ 1n.adtutioa. 
procedlll'8&, and any D«l8U&l)' (Z) Medical euminGlIQM and 
1n.atruction In IhAIILM ol th ... CIOQtrola c:onauilatiOl»-{I) Flwquency. n. 
aAd procedures; employ. ehall make ... l1abla m.ecUca! 

(E) Tha purpo", proper UN. Ottine U4mtnat1oaa end coaau1tat1oaa to ~ 
inatnlctiona, and Umital100a of employee covwad UDder parqraph 

(a.c. 112U1(.H2)(I)J 



Imlllilil oC thi. 5eclion on Ihe Col/owing 
s.:heduleli: 

IAI Prior to l115.ignmenl of Ihe 
employee 10 an areM whcrc negalive­
preuure respirators islC worn: 

(61 When the elllplol'Ct: i!l assigncdlu 
an areOl where expo.ure 10 8Io1le,lu., 
trromolile, anlhophyllile, ltclinulill!, or a 
comllination oC Ihese nlinerlli. mlly lie al 
or above Ihe aClion le\'cl (or JO or nlore 
dOl~'1 por year, I mooic~1l examination 
musl be given wilhin to workini:! dilYI 
(ollowina Ihc Ihirtielh day of cxposure; 

(elAnd al lea.1 annuHIl), Iherellfler, 
(Olll the eumining phy.icilln 

determines Ihlll lin}' of Ihe eQruinationli 
Ihuuld be pravidtod more freqlllfnily Ihan 
lpe\:ified. Ibc enlployer s'u.1I pm\'ide 
IUt.h f:lu.minlillions lu a(fecIL-d 
empluyecs Hllhe frequencics specified 
by thc ph)'licilin, 

(E) ExuplilJn: No medic»1 
elU&nUDlllion il n.'quind of an)' 
employee if udcqwde rec:ords ihuw ibid 
the employe. haa been .xllmiaed in 
accordance wilh Ihis JlUagruph within 
Ih. pli.lt·yellr ~riod. 

(iiI Conlflnl, Medical .xuminntion. 
made available punuanl 10 parn8f'Uph. 
(m)(2J(i)(AHm)(:!)(i)(e) o( Ihia ICt'!lion 
aIlall include: 

(A) A medical lind work bi.lucy with 
.peci»1 empba.i. diM:led 10 Ibe 
pulmuD»l)', cardiuvaIC:ulur. lind 
sa.lrainle.Unlll .y.leml, 

(8) On inililll euminution. the 
lilindanlized quc.liunnuire conluint.-d In 
Appendix. O. rart 1, and. on !WI""I 
cJ.Alminlllion, Ihe IIbbrevililed 
III\ndlirdized que.liuMllire conluinoo in 
Appc:ndix O. Pllrt 2-

(e) A phy.ical examination dim:led 
10 Ihl! pulmonary und IIltsltninleltinlll 
'vsleru, including II chell 
ro.ntsclIQgram to beudminilllen:d .t the 
dilcretion uf the phy.ician, lind 
pulmonary funcliun tt:.t. of for~-d \·ilal 
capacily (FVCJ and fon:ecl expiralory 
volume al une HCOnd (I-'EV.I, 
lnllr}lMllatJon and cl ... ificuliun o( che.1 
roentgenogram. ,hall 1M conducted In 
accordllnce wl:h Appendi. E. 

(0) Any other cluulIinaliun. or t~.11i 
deemed necessary by the c.antining 
phYlician.. 

(3)/nforniolion pnn-idt:d 10 Ih~ 
physician, The employer IihllU pru\'ide 
Ih. (0110 wing iuformlillion 10 th" 
examininll phYliQi~n: 

(il A copy of thi. II/lndard Mud 
Appendices 0, E. "nd I; 

(iI) A deacriplion of the arr,-c;It:d 
employee'l dUlie. Iii thc}' rewlc 10 lhtl 
tmplo)·ee'. expolure: 

(iii) The employee'" n:pn:s.clllltli\"c: 
expo.ure level ur anlicipillcJ '·)\.pu .. IIIC 

le\'cl: 

(i\") A dCicriplion of Iny personal 
proleCli\!: ,tnd re.pirMlory equipment 
used or 10 be uud: and 

1\'/ln(ormMlion (rom previoul medical 
examinlilionl of lbe affecled employee 
thai is nol olherwi .. Ivailable 10 the 
ullmining phYlician. 

(41 PhJ'$lcion'l wrillen opillion. (i) The 
emplurcr lNAII oblOlin II wrillen opioion 
(rom Ihe eltMminina phy.icillO. Thi. 
wrillen opinion IbMU con lain the re.ull. 
of Ihe mediCIII examinatiound Ih.n 
include: .. 

(AI The ·phYlicllm'. opinion ulo 
whelher Ihe employee hal any delected 
n1l!dical condition. Ihal would place Ihe 
employee al an increoaad rllk o( 
mlilieridl heulth impail'Clenl from 
e"pullurc 10 aabe'lol. tremolile, 
anlhophl'lIilti. or actioolite: 

(af An)' rocommendod limitltiona on 
Ihe clDployee or on lbe uU o( pal"lGnal 
protective equipcnenl .uch a. 
IYllpirlilora; and 

(e) A .tlliemcnl tbal the employ .. ha. 
been Inlormed by the phy.icillO o( the 
re.ult. of the mediCIII examJaatJoa and 
of IiIny medical conditlOO8 that may 
reluU (rom ubealOl. .... molita. 
anthophyllite. or acl.iaoUte axpoaur.. 

(ii) The empluyar aba11 inatruct the 
ph)'aician nollo reveal io the wrilleo 
opinion aiveD 10 the employer .pacific 
findinp or diagooaa unrelaled to 
occuptlliolUtl expoaunt 10 .. be.lo .. 
tremoJilo, anlhophyllile, 01' acl1nolUe, 

(iii) The eDlployer IhMU ptQ\ida a 
copy of the phy.iciaA'. written opiaiaa 
10 Ihe affected employ" withiD ~ dAly. 
frum il. nrceipL 

(n) RCC'.ordkHping-(l) Obi«livtl ciGla 
fur eXlJnrplt!d Of»raiiOlU. (iJ Where lhe 
enlploYf!r hue relied on objective dala 
Ihul dt:monalrale that producta madQ 
(rum or contWn.ins asbeatOl, tremoUte. 
IAnlhoph)·IUte. or actinoU ... arc not 
CUIlltble of releulng fibera al MlbeatOl, 
tremolite, anlbophylUlae., or actinolite 01' 
a combinlltion 01 tbGaa miII .... ia. 10 
conc:enlrlltiona at or abon Ihe actioa 
levelllnder the expected condUIC1D. 01 
processing. UM. or bandUaa to exempt 
.uch operlllillll' (rom the Inilial 
monilnrill¥ mquirementa Wlder 
parlgrllph (f)(:.!) oC thi. aection. the 
emplo)'er .hull e.labUah IUld malutalo 
an Kccural .. record o( ollJecUve ciuta 
rossonHlIly reUed upon in IUPport ur the 
exerupliun. 

(iiI The record .hallinclude IiIlleul 
the Culiuwiaa inrunnction: 

IA) The prodU(:t qualifying for 
cxecnp:ioQ; 

(0) The 1Oun::e allh. objective dMlM; 

(CJ TIt .. teltina prolocol multa uf 
le'lins. and/or MlUtly.iI o( tlwr malerilill 
for Ihe reJeulU or ube.lol, IrelnOlile. 
ILDlhupbyllile. or II.Clinolile: 

(01 A ducriplion ot Ute opcra.iiun 
exempled and how th. data IUppo.'1 the 
exemplion; and 

lEI Olher dlila relevlnl to the 
operlAt!olU, malenall. procellina. or 
employt:e expOlun:1 covered by the 
exemplion. 

(iii) The employer .h.ll mainlain tN.· 
reconl for Ihe duralion oC the emplo)·cr'. 
reliance upon lIuch objactive data. 
. (21 £:cpo.ure measuremenu. (iJ Th. 
employer ahan keep en accurate rec:ord 
of .11 mluuremenll IIIken 10 monilor 
employ" upo.ure to a.bellOI. 
tremolUe. anthDphyllite. or actinoUte u 
prescribed 10 plulAgrliph (f) o( thi. 
ltICUon, 
Note: The employer may utUu. 
th. 5atVices o( competenl oralUliutiOOl 
IUch .. indUilry trIlde allOcialiona IiInd 
c:mplu)'ee a.aocilliioos to maiotain thl 
recorda required by thia aec:tloa. 
. (U) Thia record IIhIlU Ioclude at lellll 
the (ollowtna inlonution: 

(A) 111. dMte of meaaurement: 
(8) The operation Iovolvinc UPOlunt 

to ube.toa. tl'eQ&Qlile. aothophyllite, or 
actinolite thAlt ia belna monitored; 

(e) s..mpUq and analytlCMlcnelhoda 
used and evidence of their lIc:.curacy. 

(0) Number, duratioa, aad .... ulta of 
aampIea \abo; 

(E) 1)". of protective deYicn worn. Ie 
any: .nd 

(F) Name. aocill.l aec:urity Dumber. and 
upo&ute oliN employee. WbOM 
expoaures IIl'I leprnellled.. 

(W) The lGlpIoyer aluill DLBintaiD thia 
recorcl ror al lua.t thirty (30) yean. iD 
ac:conlllOce with 29 CFR la1Q.2Q. 

(3) /tft!diaJI .urv.mtJltC4, (i) The 
employer abaI .. labUIb and IMlnlAllo 
lUI acclU1lle record ror each elDploy" 
.ubJect to medeal awwUlance by 
panasrapb (m) of thi. leclioo. 10 
accordance with 29 CFR la1Q.2Q. 

(ti) The recoIIi aba1l include at leut 
th. (oUowtna ~onnalioo: I 

(Al The IWIM and lOC;ial MC'UrII, 
-number of the IIDployee; 

(8) A copy oftha elDploy"'. mlldkal 
4IlUImIoaUon retialt .. lnclud1ntc Ihe 
m4rCiiCIII h1.tory:qua.lioonaire 
retP011N1. lelul. of any t.lt., IlOd 
pbyLiclao'. recoamandationa. 

(C) PtJyaicla.n'.wriuan opudolll: 
(0) Any emplo!" medlc:al compla1ntJ 

rvlaled 10 expo.&n 10 a.beltoa. 
tremoUl .. anthopkylUte. or actinoUIe; 
and . 

(E) A copy o( U. Iolormatloa 
provided to tbe phy.idan a. r.quintd b' 
paraif1&pb lm) of taia ~Iioa. 

(iii) The emplo)'V ah&JJ enaure tbat 
thia record i. cnajcta.ined (or the 
durlttion o( ecnplo,GICI1I piUl thirty (30) 
yean. ill accordaru with 2Q CI-"R 
tlllo..:!O. 

(lee. tauacn~6IIU 
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141 Training recoros. The employer 
"h •• 11 mdin'".n ilil employee Iroining 
-.. (;"n.l.~ fr.r r.ne 1 y~.1r beyond Ihe lUI 

"c o( t'mploymcnl by Ihlll employer. 

'~I..t I·oi/abtlily. (il The employer. 
IIp,,n wnllen reqllt'si. shall makr. all 
r,·cllrJ!O r('qui:ed 10 he mainliCined by 
1!\l:1 :Jo!clion 8vllilable II) Ihe Auislanl 
"\("crclary ilnd Ihe Uircclor (or 
,·' •• mlnal.OIl and copying. 

(ii, n,e employ!!r. upon reque~t. "hllll 
hl.IJ..C lin\, fI"polurr. records rr.quircd by 
n.lr;tllntphs (11 Rnd (nl of this .("clion 
.• \·;lJbIJle fllr ellaminalil)n and cOP1'ing 
II/ JeHeCll..oO employee~. fonner 
'!:I1III"y~r.s. dt'si.::-aalr.d rr.p",.~nl:rlivC' .. 
.ff~J Ih.~ .'\UISIIIIII Sr.c:rr.lurv. in 
"::':tln'itnc:~ wilt: Z9 ern 1910.~lfHI'!) 
" lId (JlHi). 

(iii I The em.,loyer. upon rcqul'!sl. ahall 
'Tlilh "mpluyee mcdiC31 records 
"!(Iuircd by para:;raphs (m) und (n) u( 
IIII~ s~lion aVllil~ble for e'fHminalion 
,';11' f:tlpying IOlhc ~uhjccl emplilyee. 
;Ia~·onc hH\'ing Ihl'! spUoif:c written 
• ..• :n:\Cnl of Ihe luhjecl empII)YI·I'!. and the 
l\.lti~lilnl Secr'l!lary. in accoNiince wifh 
~I CFR 1!JI0~ 

(n) Tmnsler of rcCClnh. (i) The 
t:llIployer shilll comply with the 
n-qu1rcmenls concl'!minK Iransfer of 
r,"Cord. sel forth in ~ CFR 1910.20 (h). 

(ii) Whenever Ihe employer ceases 10 
'1/ iJusiness and Ihere is nil lucccuor 

G~ - jJlnyer to receive l1nd retain the 
Irdll for Ihe prescribed period. the 

•. m"lu) l:r shull nOlify the Director at 
1~lISt 90 dllYs prior 10 dilpoaal and. upon 
mquesl. Iranlmit them 10 the Director. 

(0) Dote~l) EIf~/;ve dote: This 
sr.ction Ihl&ll become errective (Inaen 
lltlill 30 doys from publicatlon 10 the 
Fttd .. l R.p.t.rJ. Th. requirement. o( 
Ihe a.bealosslandwrd iuued in Juae 
1 Y72 (37 FR 11318). sa amended. and 
published in 29 CfR 1910.1001 (1985) 
!'cmilin in effect until complhmC8 is 
Kct.ievt!d with the puaUel provlsioDl o( 
tni. Itandilrd. 

(2) Start-up dau .. (i) The 
r~uif\'ml:nIS of paragraphs (e) throu8h 
(nj o( thi. section. including the 
enllinecring controls lpecified In 
purllsrllph IS)(l) of this section. .hall be 
complied with by (Inllrt date 210 days 
(rom publication In the Fedenl 
ItttSilterl· . 

(p) ApfN!ndica. (1) Appendlcn A. C. 
D. ilnd E 10 this aection are incarponted -
III pan oC this acctloo and the cont.enta 
of Ihell appendicn ara mandatory. 

(2) Appendicaa B. F. Go H. and I to thit 
sr.ctlon are informatlonal·and ara not 
inlended 10 creale any additional 
',bli8ation. not otherwi .. imp<Ked or lo 

from any exi1lins obligalion •. 

AppeadJx A III § 11118.~HA It-'orn.c:e 
Me.bod-M.,ul .. llory 

Tbi~ m.ndn'Of}· .ppe'1<.h" .pllCifi ... th" 
procedure r&lr ~n4IY1'"R air .. mplu for 
~~tw5l01 •• temollCfI!, anlhophyllite, .nd 
• L'lfl0Ii'fI! lind lpe.:,:i". qu.hty coilirol 
prolLcJuru Ihal mUll be implemenled by 
luhur;lIonc. pfl!rfomuI18 d.e ." .. I~'_ia. ThO! 
IHm~'linll and an"lytical melhoaJl dnctibr.d 
IJr.lnw repreacnt .he el"menla &If Ihfl! aVllilllhle 
mon.IMn8 mfl!thod. ,_uch e. the NIOSH f'IWlO 
nle.hc.dl which OSHA CIIn.iJer" 10 be • 
UlfI!nlloil 10 .chin .. edeq~'e emplo)·etI 
nJlUIunt munitorinl ""h,l .... lIuwi:JR 
"m\lluyc~ 10 UH mt'.hud, Ihal lire Illre.II!, 
fI!I!~l.ali.ht:d wilhtn th"" oil/ionizatioN, .... 11 
rmllloycn who Ire requintd 10 cund.&&;1 .. it 
mumlurin. finder pUIIG/"Upn In of Ih. 
I'allcl"rd lire retjuirr.d 10 "IIliu .. nllirlir.lli 
lul..,no"lric. IhOiI UII! Ihi, prot'.e..lure. IIr a,I 
t'Cjui, ..... nl mel hod. for colitIClt", lind 
eNlI}"?inll 1&00pl-.. 

5.Jml'lil'S: and AIIG/}'Iic:u/ Pror.r.dufll 

1. Th. aumplin8 medium few lilt .. mpl .. 
.h,,11 be milled .:ellulo~ Illet fithlr 
memhranca. TheM Ih"UlJc deaipwltld t.y tbe 
manuf.charer ... "ill,bl. f".. .. Jw.t_ 
lrenlolile. .nlhophyllil ••• nd .ctinollie 
cuunling. s.:. below ror ret-c:ttoa ol bll.nt.L 

1. The pr-efemd c:olledlon dMice tlutU be 
Ihe Z3-nlm diameter calM I .. wilh .11 oprn­
(.ced ~ exleNlon cowL 11M 31-01111 

13"'''1 ma, be IUId if necet&IIty but onl,. II 
written juallliClltioa (or tNt need to u.. lb. 
11-nw (tllft" UlMIt. aIXOIIIIMlli .. tNt I&IIIp1e 
nltult. in the employ"', txpoaure .-ilurilll 
~ . 

1. An ilir fluw tilt. betWftft o.s Iilet/mill 
.nd U Illen/min wU be aeleded (or lhe 
25/rnrn c: .... Ilc.1f Ihl37of1118 c:a1le ... 1a 
uled. .n "ir no. 1'111. betwMQ 1 Ulet/rain 
and U lilen/min .hall be .. ledI!d. 

4. Whllre pouib'" •• uffidenl air ,,014&111. 
(or .acll .ir IIJIIpl. IhIl1l be co11ectad to ,teld 
belw_ 100 and UOQ libera per IQUIIN 
m.illhneler 011 the _brant filtet. II • filt ... 
darileaa In .ppeara.- or iflooH dualla .... 
on Ihe filler •• MaJnd ... IhalI be ,,,,ned. 

s. Ship the IIoUlplH 14 • n,td container 
wilh ."meient pac:kin. matarlallo pmtlll 
di.lodlina lh. c:oIktcted. fibctL Pltc:k.laa 
OI:1!eriall""l ha •• hip eMctroelal1c chatwe 
on i .. ","ace le .• ~ expanded poly.t)'NM. 
c.annot be lied bec:aUN au.ch mal,,"-I CI&II 

r .... u .. Iou of fibeR to the .Id ... III lhe 
cauene. 

a. CIIUbrala .. c:h p.noul aIIr.II'III'i pump 
bcfnr. lind .flar u .. wilh • "1I~lIItive 
filler c:aIMIII Inal,lIed betw_ the IN.IIIp 
lind the r .. llbnllion devlc:a. 

1. Pcnonal .. ·mplel IhMII be tHea 14 tIM 
~bre.lhln. _~ of Ih, Imploy .. (I .... 
IUached to or MIlt the collMr or .. pet .... 
lha worket'. f.cel-

a. Fiber Counl' dull be _de b, ~t1v. 
phlllc contrut "'ina • OIicroac;opt willa III • 
tu 10 X eyaplec.c Ind • 40 10 U X objectlv. 
(or a lull.1 nwanifiQllon ol.pproximalel, 400 
X lind • nlWCric:a1 .penurt of CUIS to o.n. 
Tlw! miaotcnpe .""11 .110 be Oiled wilb • 
lrer.n or Ulue filler. . 

a. The miCI'VlCOpt' .h.1I be fitted wtlh • 
W .. I'on-Beclr.r.tlr.Y"(liorca .... Ucule c:alibnlld 

REFERENCE FILE 

for. firld di .. mr.ler of 100 lIIiaomelel'l (+ / 
- z nm:mme.~nJ. 

10. 1l,,~ \111:1\" ,hifl ,",,,lreUon limil of Iha 
n.ir.m.rnp" shOl!: be abuut 1 dO:8re~ 
m .... Ion'J U:;illllhr II~£ phase .hin lell .Iiele 
"" nurlinr.d br.low . 

•. PllIc:e .hO! 'ell .lide on Ihe micm~Qpc 
"'!le and C~'f1tf'f if .ender Ihe ph.ue objectiv,.. 

b. Brinl .he bluc:k. of arooved lin'l Inlo 
fonJl. 
~rh.r .Ud., CUt"ilU of _n IIICa ol 

sroo\'cd Iin("lr~ :!O rroove. 10 Cllch block) 
in dca ... ndlr.1I order of vi.ellilily (ronl HII 1 10 
7 ... :ven bo:i.liI thllluSI vi.ible. Th. 
n:<fuirPomen!1 (ur ubMlol. lrelnolile. 
.nthophyl!il~. :and IClir.<llile co',nlln, It'C thllt 
Ihe alir:rnlCOpt upliCi muet releJlv. lhe 
p-nGUvad IIn~ in HI 1 complelrl)· •• lrhoulh 
.hey """ "ppcer some ... hlll faint. IlOd that 
lhe IVOOvl!d liM' in xl, e lIn011mu.1 be 
in"ilibJ.. S<!'. 4 and $ mu.1 be 1111 ..... 
partielly viaible but IMY Vilry .li""Il, In 
vi.ibillly 1 .. lw..en miC"OlCOptL A INClOKIlpi 
th.1 (.i1. 10 _II ..... rrquindDenl ..... 
cithtl!l' 100 10"" or 100 hlah • r.eolutlon to be 
u..d for ...,.. trwl1lOlI~ IIlthophyllllll, 
and •• :l!nolil. c:ounlin .. 

c. III'" Imace delariotlllee, dl ... ad 
Idllllt &be ml~ opllc:a. Uthe probielD 
paII"Il.IL r.wult the lIlicroecope IIUInulactanr. 

1\. EiIc:h Nt of WIll,. &lkIII will Include 
10 pen:.wt blaab or. miAimUIII 01 z 1Ilaab. 
The biuk ,...111 ... ""U be 8WRpd IlOd 
IUblrlcted front the IUIIIlytlcal ... ,,1&1 Wore 
repcwti"" Any _pte. rPoprneftled by a 
blllOk h.vln •• fiber CQ1LIIt In UQU 017 
Iibera/1OU neldl tlutU w ... !acted. 

1Z, 1M auap1a shaU be IDOIaled bJ the 
ltalon./lri.la:tla llllibod or • ..choc1 wida 
IIA ~"lv''''QI indn 01 rolrac:Uoa lad Ilmit.r 
daril),. 

13. QbIa\ .. the followtna c:ouaUlII NI ... 
L CouIIf anlr 8bcw r.qual to or Ioatar !baa 

S .. lcraInelet1l. tot.aaure the ItIIfIh of ~ 
fIben ~ the C'III'f'L 

b. eo..nl .U putldca ., ..... lnftIo1Iaa. 
enlbopla,USl ... nd actiaoIl&l Ib.t beYi a 
~~.idlb redo (upect tlltlol ol3:1 ... 
,"'~' 

c. Flbcn 11iIIa caltrel, wllbia tbt boundar7 
ol thcr WaJton-&tcbu palbl.DeW eball 
rec:e!YI • count all. P1ben aouinIlh. . 
bouDdary ooc:e. .... In. GOt tad ""bla tbra 
drde. IhaU NCIi .... lh. COWl ol OM lMJI (~J. 
Do not count .117 ftbet th.at croua 11M 
pat1culc ~ _ \baa 0DCt..~ 
.Dd do not couGl Illy other ftben __ 
liMMIIIh dIey 1M, be "'alble outUde ltte 
.. tlc:lil ....... 

d. CouIII bllndl .. 01 ftbera .1 one ftMr 
IIGIna Indl"iclu&l fiban C3A be ldeatlW by 
obearWqj both ends ol IIllndivtdlWllbar. 

L CouIII tftOUIIh ltellcu1e Ralda 10 ~ 100 
ftban. Cowll • ~ of zo a.1de .ap 
COUAtlnc .t \00 IWda reprdlaa of ~ 
_to 

14. BlInd I'CQ)UftIl ahall be C"Nh1ded.t dae 
rar. ol10 peraont. 

QuoJily Conwl Prvc:ecJur. 
\.l4trwl.borulwy JI"OII'I& Eac:b laba.tory 

_/ ..... ch compeay wilb _ tbea ... 
~ COWitlnc IlIdet ahaU .. eab&aJa a 
.11ItiaUc¥JIJ dnlpMd qlMlllty--.-.nee 
JWOIIra. 1n"1"'",, blind ~ .. aad 

(lee.. 1112U1, ~ AI 



r.ampenaona lHilw .... n InlcN6CUpl .. la 11.1 
O\onllor the vllri.Lllil)' oC cuunlinl hy ellch 
microacClpiel end b.twecn lIlicroKopi&l .. In II 
c.ompan)' wilh more Ihim one I .. boralory. Ihe 
prot:ram .hllll include allilibonilonu. and 
'hull .Iao evaluale the laboralory·lo-
14oorulory vllnabllily, 

1. Inlerlabonllury program. EAch lilboralury 
an41)1Una ubeala .. Ilemolile. IInlhophyllil ... 
and aCIUlolile ,>unpln far c.omplianu 
dclenmnalion .hllU implem.nl an 
inlerlaboralory qu .. lily all..".aace proll'lIm 
thaI a& II mlRlmum includel parlicipation o( 
al leul Iwo olher indcpendenl l.botIllorir. .. 
E..c..h laboralory .hall participale In round 
rollia I.ali"ll al leul Clnee every 6 monlha 
with al leal I IIU Ihe ulher lallclt".lIonH ia iI. 
Inl.n...borillory qUIIIII)' 1I."ur"nee aroup. Eoich 
lilbotalary .h,,11 lubmil ,Iide. Iypical or il. 
o_n warkJ~d fur Wie in Ihia pruanlID. n.e 
rouRl! robia &JullI be de.illned and rHulI1 
aJlAI1'UCi lUina IIpproprillte Ilali.tiCMl 
mcthudoIOB)·. 

1 AlllndividuMI"perf"rmina IlIbe.lo .. 
tl'8molite. anlh.ophyllile. and .clinolil. 
anaJYlia mlUt have .. k.n lbe NIOSH COUI'M 

foc Nmplina and evaluatilll airborne 
aatwllilot. tl'8a\olil .. anthophylUl" IIIId 
actlnoliu duac oc an aquivalenl c.ouraa. 

'" Whea the UN of dill .. renl microacopa 
conlnbl:&H 10 dirrenoaoa belween counteR 
and lililoratori ... the .rrect or the different 
miao.cape ihaU bar evalualed aad lb. 
aW:roacope abaU be ",placed, u aec:e11ol!lY. 

50. Cwnat naul .. 01 It- quaUlY 
uallRncI ptOIMIIM ahall be poalod In eacb 
L&buraloty Ia kQjtp the ~crotCOpilli 
laf~. 

Ap~ ... S lUU1-IWalW rr.c::M ... 
r. A.o..ao. T~ AA&IaopIiyWa.. ... 
A.c:tiDaij .. a.mpli ... ad AAAlr-'a Na. 
WendelOf)' 

lbia appendix contillna a delililed 
proc.edw-. roc Nmplin. aad anal)'ail and 
locIudH tboae critical Nmeala lpacified Ua 
Appcndlx A. EmplOYeR an oat r.quited to 
UN thia procedun. bul they an nquited 10 
UN Appendix A. The putpON of Appadht B 
ia 10 ptOvide a det.a.iled Ilep-by·.lI:p umplinc 
and ualyaia plOC8Ciun that coofonna 10 lhe 
e1emaaLl .pecified iG Appendix A. Since tbil 
procedure DUly allO ,landMrdiu lbe analyail 
and rwduc:e variabilily. OstIA ea.cuu.rlll" 
empIoyan 10 UN thia append1£. 

AabatOl, TrellKlliu~ ADlbolihyllil" and 
Act.iGolile Stunplina and AnaIYlia Method 

Techn1qu.e: Miaoacopy. Pha .. Contra.L 
AAalytc Fibcta (Manual COUGI!. 
Sample Preparalioa: Autoae/triacr.tia 

method. 
Calibration: Phaaa-ahiO d4ilection limil 

I&botd l dqrvet. 
R&a.-: 100 10 13ClO fiben/aw' fill.r llrea. 
Eatimaled Limit of DeLactioa: 7 fil.Jcn/mna' 

fill ... .,.... 
Sampler: Filt.r (0.&-1.2 WIl milled celluloae 

nler membrane. :LS-mnl diameterl. 
Row Ral..: 0.5 I/mia Ia z.s I/rnin (25-mm 

c .... u.I: 1.0 I/min 10 z.s I/min (37-aun 
CUMUa'. 

s..mple VuIWDI: Adlual 10 aLlllin 100 III 
1300 n bcn./1IUIl '. 

Shipment: Roulma. 
Soompla SllIbilily: Indcfinile. 
BIIIJ\k.t.; l(J'01. of Herpln (nunimum :!I, 

SI ... I.JanJ AnIlI)'lIal EtrGr: 0.14. 
Applir..:lLilily: Tho wotiliA. '.na .. ia o.u:z fI 

ee 1111~ lIit Mmplello 1.25 flee 14OO-l. ait 
'IImpl4!l. Th, method livel an index of 
airborne .. b..toa, Ircmoute. IIntt.aphyilila. 
and adinolile fillen bul IDI)' be U5ed roc 
ulher maleriat. .uc:h .. fibtou. al&&. 1..­
inlOrtinll IUllllble plaralllelen inlo Iha 
counling rule., The melhod don nol 
dlrrercnll.le IH!lween a.bnlll .. trcmolilo. 
Mnlhuph)·Uile. and acUnolile and 11th.,. nbcra. 
Albe.loa, tl'811l01iIe. anlbophylliU. and 
Ictinolile fibeR lua than ca. CU5 um 
di .. lIll:ltr will nOI be datecred !dlhi. m.lhod.. 

Inlerferencu: Any olher airborne fibu_y 
Inlerfere .inu all puUcIat mactina the 
counlilll cril.ria an coualed. CluLia·like 

".,.rtide. may Ippe ... fibroua. Hillh levela o( 
nonfibroul dUIII patticln DUly obecura libcra 
in the n.ld of vlcw and raiN the d4ilacLlon 
IirnlL 

Reolsenla 

1.Acetuu. 
%. TriAcelin {jIYCIrtII trillCClllle). nupot 

and •• 
Speci,,1 Prea&utlaaa 

Acelone ia an exll'alMly o.-..ble liquid 
and precauIJooa mUit be takeo not Ia laWu IL 
HUliaa of autooe IIIUII be dona In a 
venlil"ted labontoty fwM bood ueiq a 
fLtmele .... apark-frae hnl ~ 
Equipmaot 

1. ColIaclion dew.: U-_ C&lMtte wIlla 
IO-IIW UUcWoD oowl willa ceUuloee .. &at 
nil .... Q.I to 1.J IDa paN alae aad bac:kup p&ICl. 

No&e.-A.nalyu ......-lativ. nu.. (01 
fiber h..ckaroud Won UN ud dlacanl the 
filtulot if lIMn tbaA I ribera/lOG fWda .,. 
fouad.. 

%. PerIonal aampllna pump. pMter tbaA 01 
eqwlo Il.5 L/mia..wuta fln.ibI.a CODMdIq 
rubin&-

3. MIcrNcope. phue 0IIQtrut. with ... 
or blwr fill., I 10 lOX eyepiece. &ad 40 10 4SX 
pftaM objective (toe.allDApiflcatioll ca 4OQX): 
nwnericaalapenun-0.a6 Ia Q.75-

'" SUde .. ala ... ~ pre-doaned. 
UXiSmm. . 

5. Cover ,Up-. UX%5 nw. DO. 1 ~ ualaa 
otherwiM .pacified by aaiaoIcopc 
aU14w"clunrr. 

a. Knife •• 1 awpcal " .... aaned blade. 
7.Tw~ 
L RaK. Cuth-typc.laaulated neck. %SO 10 

SOl m1. (wilb aina1e-boled nabbcr atopper and 
elbow-Jointed ,I ... hlbJnc, 10 to U em 1oaa). 

IL HOlpllite. lputt.free. ltirriaa type; 
hutina m.aatJ.: 01 Inltuod IMmp and 
1IlIgn.lic .litrer. 

10. Syria,.. hypod.anDic, with U ....... 
needle. 

11. Cratia&le. Waltoo-Bcckan type with 100 
urn dlam.l ... dtculu field at the .pecl.cnal 
plane (ana-CLOIJ7I6 _'- (Type C-UJ. 

Nota.-The .. Ucule Ia CUltom-.ade 101 
euc:h micnMcope. 

1 Z. IISI-:/NPL ph ... c:ontrul Ina alida. 
M"rk u. 

11 T"'-:ope. ocWar phue-rioc calaiaa. 
14. SIMP ~ (Q.Q111U11 d1viai0n6). 

Samplinc 

1. Calibre .. uda pencxwI MIIlPIlaa pump 
with a nlpraMAlaUva auaplor In Iina. 

1. f •• Ian lb ••• Glilier 10 Ihe w"tk.i. illpci 
a. claM .. a poulllill la tho wona,·. moulh. 
ReaIO"11 Ih. lOp cu,',:, frum lh ... od uf Ihll 
c .. wl ClAtelUion (0JM:n racel lind urient rllu 
down. WniP Ih' jOin I belween Ih • .,.Icncicr 
and Ih. monitor'. body wilh .brink lape 10 
pre,'cnl air leu.. 

1 Submil IIllelillwo blanks (oc 1~ or Ih. 
101,,1 IImple .. whichever ia lltelder) ror CilC'.h 

eel or IDlJlpl ..... Remon Ih. ClIp. (ram Ihe 
fiald blilnk cal .. IIH .. nd ,lore lhe CIIpl lind 
CllMelle. In II clean III1!II (b •• or boll) durilll 
lb. IIImplina period.. Repl;&(A lhe capa in I"" 
CllIUII .. 1 wluln ... mplina ia cocnpl"o(ec1. 

•• Sllmple al o.s L/mia or arcillet. Du not 
axCkd 1111110 .. 1 du.1 1000dilll un Ihe filter. 
J\.djUi11aDlp1i1ll now tIlle. Q (L/Dlin). alld 
lime 10 PMuce II filM:r dcn"I~·. E lliIlC!tII/ 
mm'J. 0( tOO 10 1:1OU f;be ... /m'!lJiS', 1Ir 10 
5 A 10' fib.ua per %!i·mm fillClr ,_ilh .rr,,<live 
c.oll«lioa area (A. .. 385 nun·U focuplimum 
couatilll preciaion (an .. ~p Zl below). 
CaJeuIloI. lhe minimum aalllpUq lime, 
1_ (minlal 1M adion levol (one-h..u of 
th, cunenl lll&adIIrdJ. L (f/ ee) 01 the fibrou. 
.. roaoI bela, .. mpled: 

(AcIlE) '------
(QJ(L)1oa 

L tw.oVI lile o.ld moaItar III tho and oJ 
umPliaa- npla.ca the pill.Uc lop COWlt lind 
amaIl eacl c:apa, and "en the IIKInilor. 

a. Sbip the _pia Ua • riaid coatailllf' 
with aumaenl Plic:k.iaa DUltcrialla prevlat 
Joat1iGa 01 daIaqe. Non:: Do DOt 11M 
poIyatyreae" (GUlla the ahIppina coa .. lner 
becellM ol.lac:ltOIllitic lorca whleb may 
CUM nber Ma froa the aampIec fill .... 

Sample~ 

No&e.-Tbe oIIjoc:1la 10 produce Nlllpia 
with a ICDOOtlI (IoOftoII"aUa)'J lNac:kpouad in a 
medluaa wilb a .rr.cuve Ioda. eq&&al to 01 
I ... tb.aA 1.411. TN IDIthod below coUapla 
the fillet fOl .uitr rOCUliaa and produca 
pcrmaAIIDt IDOUAIa wbicb an UoM:ful fOl 
qualily cootrol .ad IntetWlloraLuly 
compariaocL 0thcIf mountlaa techniques 
_11na the abon aiun. _y aIlG be uaed. 
...... lba nonpa~1 fi.1d lDOWUinI 
ledIaique ued in •• CAM z:sa. 

7. F.aI4Ita dwt the ala .. alicia and cover 
alipe an free 01 d ... aad fibera. 

L Ptuc:. 40 to eo 111 or acctooe Inlo a Culh­
type fluk. S&opperthe flaak with a aiaale­
hoM Nbba- .toppc throuP who • alaaa 
luLa .1l1aftd1 lla kill lato the flaaJr.. na. 
portlOQ of the JlaN.ube thet .lIill the 10p,Jl 
the ,lappet II Ia 1Oc:m) Ia beal downwud Ia 
an elbow tblil -u. alA anale or 20 Ia 3Q 
de.,-- wilb the baUoaaa1. 

IL PlKa the nask ill a aLirrinc laotp1.te 01 
wntp in • bulina ... tI.. Heel the acetone 
gradu.ally to Ita boilaa 1eaIpenI1 .... (ea. We). 

CM'Ww __ na. aa~ ¥apex- &aual be 
rmenoled Ia a YealJaLad fume IIood away 
froaa aU opea n..- aad tpIllk .acaten.. 
Altamala bowllfll_thoda QlQ be lINd. 
pr1)\"1din& oa opd fame Clot .parka ara 
prcMCU. 
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10. ~Icunt I!ithrr thp, whnle lam"le fiI!er Qt 

.. wMfIlf1 t:ul rrrlm Ihe ... mplll filler Oft • d ... n 
Ill .... d"Ie:. 

IA. Cui ",«II" ur c ... 21 "..rcrnt ,.( Ih. filter 
.re .. wilh • e:un"~·bl .. ,Je II~cl •• ortliCIOI "nift! 
u.;np. rudin, motiun tn pre\cnt 'e:.o,,«. 

b to: .. cc the filler or ,",eule. dusl .lide up. 
on Ih •• Iide. S1"Uc elllcU icily will ullIoIlly 
krrp II •• lilter on the .hde until it i. cl •• rN. 

c. Hold the ,I .... lid" .upponinS Ihe n1tt:r 
"PP"",imICtC'ly 1 to Z em from the al ... tube 
po.rt whrrw the IIcetonfl \" .. pot i. ""Api", 
.nJm tho he .. red nOl.k. Th. ICctflnll Vlpor 
Itrrltm .huuld cau.e • condcnlltioa .pnt on 
the ,I ... _Itde ca. Z tu l r.m in dl:lmetl!r. MOlle 
the Ill" ... Iid. ~lIy in Ihe vapor .trcllIR. The 
filter ahould clear in Z 10 S ICC. If the OIter 
curiL diatorta, M ia olherwilC rcndered 
unuublc. the vapor .Ift.m j_ prulMbly nul 
.Irune mauaft. Pwriodically w.pe the ou,let 
PCI" wilh lillue to prennt Uqllid acetone 
dnppinll unto the nlt.r. 

d. Uain, tlwt hypodermic .~ with. zz· 
,UIIII' needle. pl.ce 1 to z drop. of triacetin 
on the filtcr. Cmlly InwClt II clrltn :!$.mm 
Iqllol ... CIJ\ er alip down onto the mtcr lit • 
• Iillhl .nal. to ~uce the poaaibilit, of 
forminl bubt.!_ 11 too IMny bubbll!l rorm or 
the .mount ollri.cetin in uMuJnc:jenL the 
cover llip IMY bf.c:ome detadM:d witbin II rllw 
haura. 

c. Clue th. edll" of the cover .lip to tb. 
al." .lId. Ulina .. lMcqucrr M n.i1 poliah. 

NcM-If clelrinl i •• Iow. th. alide 
J)ftpa ... tioa .... y be he.ted on • hotplat. 
'"cuf.c:e tCftlpeRCV'" SO"C) rM 15 min to 

lit en cl •• rin .. Countina m.y proceed 
lately .ftflt' clearin. lind lDOuntina .... 

completr.d. 

C.dibnltioa lind QUillity CunlNl 

11. Calitntloa of the Waltcm-8ec:k.ett 
gnatiaJc. Th. di.meter. ~ (mm .. uf the 
circw.r enun.tnl .re •• nd the diec diamt!ter 
mu.t be apecified wh~ onierinl the~· 
.,aticl&le. 

e.lnH11 .ny ."ail.bl. p1Itlc:ulc into the 
enpic-c:e and fucUi 10 thlll the p.ticute tinct 
a~ ahurp and dcn. . 

b. Set the .pproprillt. intcrpupil~ry 
diat .. nc:e and. ir appliCIOhle. met the 
binoaallir heed .dju.tment 10 th.t tho 
metp'lificalion relNlinl con.l4InL 

c. INt.U the 40 to 4$ X ph ... objcc:tiv •• 
d. Pf..ca •• tllac micrometcr on the 

microscope object It.~ .nd focUi the 
lIIic:nMCOpe on the avadu.ted lines. 

• . Mcltaun the m.tp'lified arid 1.lIIth. t. 
(uml. uli", th. It ... micrometer. 

f. Remov. the anticul. from the 
miaoec:ope and me .. u,.. it. actlloll arid 
\enllh. 1. (mml. Thil can beat be 
.ccompli.hed by uai.,. • at4l11tf filled with 
wenden. 

.. Calcuilite the circl. di.mehtf". ~ (nun). 
fM the WaJton·Bcckelll"ticuWr. 

l".xD 
~---

1. 

E.",mplc: If 1." 108 urn. 1. - I.9J mm lind 
0- ton um. thcn If. - 2.71 nun • 

h. C,.~ the field diemeter. O(Ja:f!PII.hl~ 
mnse tOO mm:! mmlwith I .to!t! 
mic:nJmelrr upnn l1!CCipt of Ihe ,",Iieul .. from 
Ihe m.nuf.letu .... '. Determln .. fit'ld .rw •• mm'l. 

tI. Mit:roaCnPfllldiua~mr.nt .. ruuuw :h~ 
mJtnuC"Clurer·. inAtNetiona .nd ,.tlO Ihe 
roUn~inl: 

a. Adjult the liPlt IQUtCP. rur ~·en 
illumination .em .. th .. n .. ld ur dcw at the 
condcnter inL ", 

No ... ~ohler iIIumln.tlon i. pr .. fem!IL 
wheN lvailabl •• 

b. FOClIa on the pllrticuh". IIlIIlMi .. l to be 
cumined.. 

c. Milk •• ure that the field iN II ill ruc:ua. 
ccnte~ on the IIImplc. and open only 
eMIl'" to ruUy iIIumin .. t. the n.ld or view. 

el. UN Ih. telr.lCOp4! ocui:Jr lIapplied .~y the 
m.nurllcture, to en • .,re that the phlllC MflIIW 
(annular diaphrllam .. net ph ..... hiftln. 
.Iemental.re concentric. 

13. 0Icc:k the ph ... ·.hin dIItrctlOl'l IIl11it uf 
the micrvac.ope periodiuUr. 

a. Rt!IIICIv, the HSE/NPL plual+COnlnc.t 
tnt ali ... rrom It. Ihippina containd aNi 
centcrr It und.r the pha .. obiediv •• 

b. 8rin. th. blockt or poovecl Unea into 
fOC1lL 

Note.-The allde cun.i.ta of ",,"en actl of 
poove. (Q. 20 sroovea. to each block, in 
dncencJina order or vialbillty froca .. tl 1 tv 7. 
Th. requirement. for countin, .... that the 
mic:rwcope opUc:a IIIU.t nnolv. tM CJ'OOvad 
linea In Nt 3 compl.tely. althouah they m.1y 
.ppear aomewhet r .. ina. .Ni that lhe arooved 
linea In teta e to 7 mUit be invilible. Setl 4 
.nd 5 mUit be at I ... t partially vilil ... hut 
may vary aliShlly In viaibllity between 
miaoacopea. A mic:roacope which fllila to 
meet theM requirement. he. either too low or 
too hi~ a IftOlutloa to be uaed fM ube.atOL 
lreftIolite. .nthopbyWte. and Ktinollt. 
countln .. 

c. 11 the ima.a quality deteriorate.. clean 
the mlcroac:ope optica .nd. IItM prnblrm 
penilt .. conauIt the microecope 
munufllcha ... t. 

1 •. Quality control or liher culln'" 
II. Prepare .nd count field bllen'" 1110.,. 

with the field Mmple .. Report th. c:uunt. oa 
.. cb blank. Calculat. the melill of the r .. 1d 
blank count •• nd lubt ... ct thi.l villu. rtolll 
each .. mpl. count berore report"" the 
re.ultL 

Nol. L-Thaldr.ntity oithe blank filten 
ahould be unknown to the counlftr uatil all 
countl h ...... bHn compl.ted. 

NoW z..-Ir a field blank yielda nber CIMoIata 
areat ... thIIa 7 libera/1m neld .. report 
poaaibl. contll1lin.lioCl of the _pi .. 

b. ...nona blind recount. by lJwI ... _ 
counler on 10 percent of mten COIIISled 
.alid ..... labeled by a pe~ oth.r thout the 
mua' ... .. 

15.. U .. the followi", teat tC' cMl-.lne 
whether a pair of counta on the IInllIIJt« 
.hould be N;.a.d beau.. aI. pma.IbIe b1M. 
Thia sl.Ii.tic: •• Iimlltn tIM counUnI 
I1'1M'lIt .. hillty.t th. \lS~ c:onfldeaco ~el 

REFERENCE FILE 

Dix.urd the "mpl, If th. dirrcrence befWceft 
,he two cuuntl ur.eed. 2." (f) ... wh .... 
I' - ner"lC'I CJf the two fil.cr counta .nd 
s,3n:1.&hUII.nd"rd devi"tion. which Ihnvld 
1M! dc·:i,·p,d by CIIcl. l"lIorat"t) IIliecd un 
hi,'urk .. 1 in·h"",, di.t". 

Nnk.-U • pair nr count. ia n-jf!c11lCi •• a 
, ..... 11 or thil t .... L N!COtent the rem.inin" 
&IImple. In the set and t,..t lhe new count. 
aRMinlit the fint counts. Diacatd alll'l!jf!c:t~ 
p.tJP.d COl/ntL 

1L F.uroU .oICh fMlW I.:oun!et In a tnainina 
r.uurw tllllit (;UQ\par .. prnonnllfIC.I or 
countnw OQ a vari.ty of IImpl .. \&Iinlthla 
ptOCWdura.. 

Note.-To IMute aoad reprodudblllty. aU 
IaLcvallJlic. enaaaed In •• bntot., t ... mCJUte. 
JlntlMlphyllite. end actinolita countinl .... 
~uired to particip.ta In th. Prolicic:nc:y 
ANilylicati Te.tina (PAT) Progralll and ahuuW 
rovtln.ly panicipat. with other llbe.!O" 
tremoU .... nthophyllite. aNi .calnolt:. fiber 
cvuntlns I.borwtoriet In the .xdaan .. oC neld 
IImpl .. to cocnpare per{onnaRC8 01 count.,.. 

MflIt .... ..-t 
17. Pa.ce U .. allele OCI tbe mechlftkal.tll" 

of tM calibnlted mlaoacope with the centC'( 
01 the nitIII' under the objectIve lena. Focue 
the micnwcnpe 01'1 the plan. of the liltcrr. 

111. Jtr.xu1.rI, c.hecIc phalH'ina alianlDent 
an.! Kahilii' illumination. 

t8. The foUowi", an the COUQtlna ruin: 
a. Count only Rbera Ionaer thall S lUll. 

Me.aure the tenath of cuned Oben ala,.. the 
anc. 

b. Count onl, fiben with a leact1Ho-wldth 
tIItio equal to or putfit' tbaa n 

c. Fur fiben that croll the boundarJ or the 
I"Itic:l.rle field. do the followin,: 

1. Count ally fiber 10 ...... daaa S lUll tb.at 
INtI eatinll, within the .... tlcule aru. 

I. Count II ~ fiber .ny fiber with only one 
end lyinc within ,be .... tic:ule aru. 

3. Do not count any libet- that c:roaaa the 
I"Itlcute bounct.fJ more than once. 

.. Rejcc:t and do not count aD other nbera. 
el. CouIII bundlct 0( 6ben .1 one fiber 

unlese lodividueJ Rben can be ldenlllled by 
obMmnc bolil-s. or a Rber. 

e. Count enoush "..dcule nal'" to yield 100 
nben. Count • 1IIlA1II'Iu .. of 20 8tlda. St", at 
100 OeIda ..... niI ... of fiber ClOUIL 

20. Start c:ouatina rroca one _ of tIM rut.. 
.nd JI"OIT"8 alone. redJalliDa Ie the of .... 
eM. lhilt either up Of' dowa 00 It. filter. and 
contlnlM la the rnerae directJoa. Select nelda 
randoaaly by Iookint a.ay C1'OGI tM eyepMc:. 
brian), wbila advaacJna tlte "Mdwak.1 .t .... 
Whca In aalumer.te covera c:e. '" M -. 
of tt.e ne\d 01 view. nject the n.1d .nd .. Ieet 
another. Do not report ... jeded n.ua In lIM 
nUlllber 01 tot.a.l fI.lda counted.. 

NcM-Wbm -Uac a Raid. coatln_1r 
ICIUI • ,.... 01 focal pia-. by .,.. lIM 
nNi focua ILnob to detad "'Y ftaa ra-. 
whld! have ~ _bedded I. !be III ..... 
The unal.I~_tflt' nben wtU be '1ft)' raW 
but .... IIA ImportlUlt contrtbuUow 10 .. total 
_L 

( .... ,at..5&, '""p ..... 1IJ .. 
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Calcw.. uoo.a 
21. C.1C\d.l. lind repon fibet cHn.ily on 

Ih. fill.,.. R lfiben/aun'); by dividinl lb. 10 ... 1 
fiber COWlt. F: rainua tM meen field blMRk 
count. B. by !he nwuber o( fie Ida. a; end !he 
n.ld a.rea.. A. (Q..0076Sman' (or. properly 
caUboIc.d W.llon-Becke .. araliCW.): 

P-8 
! _ -- ftberalrJud-

(n/(Ac.I 

zz. CaJcW.I. tM aJGCllnlralioa. C (f/IX). oC 
fiber. iA tha au' vol __ pled. V ILl. u.iAc 
the eifec:tlv. coUection arM otl'" faller. It., 
(316 1IIoID' rOC" a 2.$-nuD filler): 

.~y c:beck ud edluat ilia 
vaal ... 01 A. if oec:euary. 

A~ C .. S1aI.SI aw.' ........... 
Qvw«il.lI.,. PM T ..... Pta f W 
N .... ...., 

QJIIJ/jUUiv. Fjt Tal Prot~ 

L '--rl Acetate Pralocol 
A. Odor thnaboJd ~ 
1. Tbnc l-liler aJue ..... with aseeaal Ucla 

( ... Muoa or BeU Jan) .... NqI&tNd. 
I. Odat-l,. wei .. I .... clllIWed or IfIIUII 

waler) .. apprcuWaAcaly U 'C Mall be lINd 
lar tbe ~1&lioAa. 

I. 11M Iaoua,l aceta&e llAA) (aallo bawa 
.. Ieopaatyl ACI&eta~ l&oc:k aolutioo II 
prepeted by eddJDc 1 IX ot puN lAA to 100 IX 
at odor- tr. wat .. iA a l..Jiler jar end abIaIUac 
for JO ~ Thie IGlI&l.ioa IhaJ1 be 
pnpand IMW at ..... WftkJy. 

.. ".. ~ lut IhaalI be coaduclad III 
a rooaII ~ta ltoIII the rOoaa lINd ror 
ec:t¥al at latiq. The 1_ raoaM abeU be _U 
\ICDl11ated b4a& IhaJ1 aol be c:oalMdeci 10 &be 
lame Ndn:&&Iatina veatileUoG lya&em. 

L n. odor lat lGluiioa II ~ III a 
MCOGd ju by pladna 0.4 DC or the llock 

lGludoG inlo ~ IX of odOC" "" waa.r uaina a 
deu dropper or pipett .. Shake IOC" JO 
MCOada ud allow 10 lland (or two 10 tbt'ee 
..wwlaeo thet the 1M coac:ealralion abova 
the Uq&&id may raaeb aqullibrillllL. nail . 
ao.t.doII may be UMd (or Delly _ day. 

&. /\ .... bleAk II prepared III • tbird Jar by 
~ sao IX ot ad« tr.. water. 

7. T •• odor IftC aad tHI blan.k fen IhaJI be 
labelled 1 lAd z rDC' jar identillcalioa. U tbe 
'-bela .... put Oft Ihe lida Jiley c»n be 
penoctica1ly peeled. dried off and awitdroed 10 
mallll.1II the inlqrily of lIM taL 

a. T1w loUowinc IAatNdlona ,haU be Iyped 
Del • c:atd aod pI.eoed on tM table III (ront of 
tM two .... jcn (I.e. t aDd 21: -n.. puI1IOM 
ol tbia Inl II 10 ~ il yCMI call un.aU 
ba.a.aM oil al a low CDQcacuraUoa.. The two 
botll.1Il rro.u ol you conlalA _I.,.. One ot 
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tM .. bo III .... lao con ... ilUl ........ 11 AlDOC£III 01 
Iwnln .. oil_ Be lun 11M c;n" ........ QQ 1I(£ht. 
then dlllll.. e.ch bottl. fOf" c-o MCON!.a. 
UnlC'llw tha Ud o( .. cla boule, 0"- al • 11m .. 
.. nd IlUIT .1 the _th o( the boule.. IPdicata 
10'bot \.HI COodlKIOf" which boltle c:oat&ina 
balWUl OIL" 

II. The 11111111,. .. UMd ia the 1M odor 
cHlaCtioa IHI IbalI be pnpanci iA aA.,... 
leparale (tQIII ... t..,. the 1 .. 1 II puf~ III 
order 10 prevenl oUaC1otJ Calia .... ill Ihe 
IUbj4K;L. 

10. If tIM Iut wblec:lll 1lAab&e to correcd, 
Identify I.ha jat coal&irWlc tJM odor .... 
IOIut!on, lbe 1M ql&&l1taU .. " .... _, aot 
beuted. . 

11. U the I ... aubJec;t CGn'WCll, IdeatillM the 
jat COCllaloinc the odor- \at lGlution. It.. .... 
IUbiect _y pr'OCIMCl to .... pinator MlecUon 
and ftl latial-

a. Rcapil1l IDC' ScJ.cdoA. 
1. The le.1 aubject .naU be allowacilo pick 

the _t comlortabM rnplrator frota • 
Mlection iadudiq rnplralonl 01 vMoue 
IlZH (toIII diCl_t IIIoIAU(acture .... 1\e 
.. lcctioca ahaU include at '-ut Oft Iiaaa of 
.~.tocatic h.U (ecepIoecM. fro. a. !aut two 
tDU&&lecturen. • 

z. The .. IacUoG proc:iaI Mall be cx"'Clnc:secI 
III a I'OCN8 .. penta tn. &be Ill· .... dwnber 
\0 prnent od.ar Calla- Prior to tile w&.c:doa 
JI"IClUIo the lat IIIhject Mall be Ibowa1low 
10 pul oa e rHpinIlor. bow tt IbouId be 
potitioaed on tile (ace, !low to at IInp 
teNioa lAd bow 10 ~ e 
-CQIIlCottabla" .... piralol. A aWror UaU be 
ualiliblelo aaaIa& &be au.btct III ....... tJac 
the lit ud potiUoa.Iq ollba ...... Ior. '1'\Y 
IAatnacUoa _, DOt CICIDItIbde the 1Ub}ect', 
(onaal traI.Diac on ................. 1111 aoIr 
aremw. 

1. Tbe IeIt IUbjeGt -.w ~ tlaat 
cIw _pi.ayee II beiaa aakad 10 ..a.::t tile 
.... pirator whlda prvridae the IDOII 
COIIlfOC'lebia ilL I!.KIa rapina rapNMDta a 
dillenac lila aDd abe,. Md, lilt prapeci, 
lAd lINd propatl, wtU proW:Ie adaquaae 
pnllldioa. 

.. ".. teat aubied Wda eada facepIec:e up 
10 lbe (act lAd .1Jaiu ... tbaIe wWcIa 
ob"JouaIy do DOt Ii" a coeIortabla ilL 
NonuJIy ... Iacdoa wiD bqia wi .... alWl­
IMK lAd II. fOOd ftt caaGOt be foucL the 
aubject _iD be ubd \0 &eat ilia fIIJl fac:ep&eoe 
.... plralors. (/\ ..all percallqI ol..,. will 
DOt be abM 10 ...,. .. , hall_aIL, 

So The IDOI"a coaaIoNbIe facapiecaa en 
DOled; &be IDOIt CINDloNble .... Ie cIoaaed 
aAd Il'Ot1I at Iacut /i.,. ",ill",.. to ...... 
COInlot1. All doaaiac ud ~ta 01 die 
laapiece ahaU be ~ b, ilia Iu • 
wbjac:t without uailtaAcIa &oaa Ihe .... 
c:ondIIct.ar Of" other...-. Ala.illeQCIIIll 
aNUAina c:aaalort c:.a be liYell br dlec:aIPDf 
tM painta ill .. below. II the ... 1IUb)eel1a 
nol (amiliat _ILIa uaiac a partic:u1v ~t.ar. 
!he ... 1 IIIbiec:t IIWI be diradaci 10 don the 
mull .... na1 u- aod 10 acljuIldie.uspe 
NdI tiaw 10 ~ acMpt.I ..uua..-.­
.. ~ 011 lIM acrape. 

&. AI_I_I ol coaaloci abaU Iadude 
nlvinwilla the CaUowiq poiot. ... i .... die I..a 
wbjcct aod a!Jowinc tbe .... 1I&bieca 
adequata U- 10 cia ....... 1M -'ort at 1M 
rapinot.ar. 

• Pl*tioauat 01 -..k _ DOIW. 

• ~ rUl' .". pc-olaclioa. 
• Room 10 I.IIL. 
• Poailioninl mutt on raca _Ad cbedt&. 
7. Tb.a rollowinl crileria daall be UMd \0 

help del.nIlin« the adaqu.oocy ot the '"Pintto.­
fit: 

• Chin pc-operly placed. 
• Strip "eWOR.. 
• FlI aaou ROIl brid ... 
• 01118001 (rolll no .. 10 claiR.. 
• Teadency 10 dip. 
• Sell-obaonllioo in lIIinw. 
a. n. ... 1 .ubjec:t .haD cooduct the 

CDnV .. IIoII&I .... lIliv. aad poeidv .. praaure 
fil chac::U be(w. coa4UCUnc 1M nepll ... or 
poaltJve-pruaww laIC the lub/Kt IIII.IIU be Cold 
\0 - ... t" It.. muk by rapidly IIIOvinc cIw 
he.d IroIIJ aida-l4Hida aAd up aAd dowa, 
wbi" tUiAa a few deep btutha. 

a. 1\e Iut I""ied II DOW raady lor fit 
tHtJnc. . 

10. AIW pauina the fil I .... LIae telt 
aubied·1III.II.11 be qllfttioned alaUa rqanlina 
LIae coaalGrt o( cIw rnpiralor. U II bu become 

. uacoclora.bM. anotbat IDOdeI 01 rnpira&or 
daall be IriacL 

It. Tbe empIoy.e abaU be tI .. n the 
opponllAitr 10 NMd a cWr_t lllCapiec>l 
ud be rat.u&ed II tile daoaca lacepleca 
becocDa 1Dcraui&IP, ~ at lA, ...... 

C. PItt .... 
t. Tba fit .... c:buIber aIaaU be .-n.r to a 

dear 505 pl dna u... .... Ipaaded IIlverted 
over. Z loot clluaelet &am.. 10 thel the top 
ol the ca...w .. a!MMIt • inch. abo.,. &be 
tat aubfec;(. bead. ".. iaaide top c:eaw at 
tba cM.-bw eMU ka.,. a ...u book 
alt.ac:bed. • 

a. 16cIl""'&or IIMCl lor 11M fltUnt aad 
IllIoM&Ulc aIIaI1 be .. Yipped with orpak 
vapor cartridpa or oa. prtMctioa apinat 
cq&Dic: Y8pOI"Io Tba c:enndea or .... aNdl 
be c:b.anpd at .... WMId, • 

I. AIIat eaIoacUnc. donAina, lAd propady 
adlllldaa a ...... &or. the lat wbied abaIl w.., It to \be Cit t.eICiftI ~ Tbit rooca .uu 
be wparata Ira. the I'OCMD UMd lor od.ar 
t!waboId ~ lAd .... pinllOC" .. lectI.aa. 
aDd IIWI be well WQtilatad. .. by III ewuel 
(aa or lab IIood, \0 pre_I ..-.1 rooaa 
CIOG ...... doA. • 

.. A copr ol the loUowta. lat. exercIaet 
aod raiabow puN .. tbaI1 be tapeQ 10 the 
iaaide of LIM tat c:lwaber. 

TouEurciMt 
L Brulba 1IOrIIWIII'I. 
iL BrutIM deeply. Be c.rWA btutba en 

rJ.p aod,..ua,. 
iii. T..,-. Ia.ad all It.. .. , froaa OM Iidc to 

!he oalMr. 1aMIe _ aacb aid&. Be cartII.ia 
~ W ooaapIeta. Do DOl bump the 
raplrat.ar .... Ihe abouIdetL 

Iv. Noel bea4 lijHnd-down. lnbale wlan 
Mad 11111 1M t.ll up poaitiDel llooll.1at Iowanl 
caillq). Be c.rWA.o&Jaaa IN ~ end 
IUde abota& ."., MCDaCi. Do DOt bwtap the 
.-.piralor _ LIae cbeIC.. 

v. T.uw.., TMk aloud ud a1owI, for 
.. ".... .w... 1M roUowiAc ......... pIa Ie 
caU.d &be ~ p ....... Jt.ud.Inc It wiD 

. r-lt Ill. wl&J,e RGfI ollacia1l11O, •• aoll 
ud .... be IIN6olIo ..c1aty thia Nquin • I Ill. 

(Sec. 1 sa..sa. A4IP 19 tc C) 
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APPENDIX C 

Environmental Protection Agency (EPA) 
National Emission Standard for Hazardous 

Air Pollutants (NESHAPS) (40 CFR Part 61, Subpart M) 
Amended November 11, 1990 



February 4. 1991 

Dear Asbestos Contractor or Owner: 

On November 20. 1990. the Environmental Protection Agency (EPA) 
promulgated the revised National Emission Standards for Hazardous Air 
Pollutants: Asbestos NESHAP Revision. This final rule became effective 
on November 20. 1990. Therefore. you must irrmediately begin to comply 
with applicable sections of 40 CfR Parts 61.140 to 01.156 of the revised 
tiES HAP Standard. 

The reV1Slons require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 
nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or. should exceed 260 Lf. 160 Sf or 
35Cf for EPA,classified demolition projects. 
However. all asbestos containing materials must be 
removed prior to demolition and renovation activities 
which will disturb such materials under asbestos laws 
and regulations. 

3. Suhmit written notifications for all demolition 
projects involving less than and more than 80 linear 
meters (260 Lf). 15 square meters (160 SF). and 
1 cubic meter (35 CF) and also if no asbestos is 
found; 

4. Submit written notifications for all renovations 
projects involving at least 260 IF. l~O Sf. and 
35 CF; 

5. Submit written notifications at least 10 workino 
days before asbestos removal begins for renovation 
projects involving item NO.4 above. 

6. Submit written notifications at least 10 working days 
before asbestos removal begins for demolition projects 
involving item NO.3 above; 

I 

/ 
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7. Renotify the Administrator of all new start and 
completion dates if the original start and completion 
dates should change; 

8. Provide a written notification of a new start date 
at least 10 working days before asbestos stripping 
removal work begins. 

9. Utilize a certified person to supervise the asbestos 
project. 

10. Keep a copy of the Administrator1s written approval 
to employ another method to abate asbestos if wetting 
would result in equipment damage or a safety hazard. 
You must obtain prior approval before using an 
alternative method. 

11. Record the temperature in the area containing the 
facility components at the beginning, middle, and 
end of each workday and keep daily temperature 
records, if wetting operations are suspended due 
to freezing temperatures. Keep the temperature 
records for 2 years. 

12. Employ ~ an EPA/EPO trained on-site individual 
to monitor asbestos removal and disposal at each 
site. 

13. Complete and return a copy of the Waste Shipment 
Record (within thirty-five (35) days) for asbestos 
waste and completion form to affected owner and 
Asbestos Licensing and Certification Unit. 

14. Place wet asbestos waste into labeled leak-tight 
containers or leak-tight wrapping. 

15. If asbestos nonfriable waste cannot be placed in 
leak-tight wrapping, such waste, while wet. may also 
be placed in prelined containers and transported and 
disposed of in bulk. Only adequately labeled. wet, 
and leak-tight wrapping may be placed in prelined 
containers. 

16. Mark vehicles used to transport asbestos-containing 
waste materials during loading and unloading of the 
waste materials. 
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17. Provide a copy of the waste shipment record to the 
disposal site owners or operators at the same 
time as the asbestos-containing waste materials 
are being deposited at legal disposal site. 

18. Obtain a copy of the signed waste shipment record 
and forward a signed copy to the Asbestos licensing 
and Certification Unit and affected owner/generator. 

19. Keep copies of waste shipment records on files 
for at least two (2) years. 

20. legally dispose of all asbestos-containing waste 
materials as soon as practical in an approved and 
permitted disposal site for such materials. 

21. Provide a 45 day prior notification if you plan to 
excavate asbestos waste. If the date to begin 
excavation should change, a new 10 day written 
notification must be provided. 

22. Obtain prior permission from the Administrator 
before using an alternative method or converting 
asbestos-containing waste into asbestos (asbestos 
free) materials (s) and before disposing of any 
converted asbestos waste. 

23. Please review the following new definitions: 

o Adequately wetting 
o Nonfriable ACM 
o Category I and II nonfriable ACM 
o Fugitive sources and glovebag 
o Cutting and grinding of ACM 
! In poor condition and leak-tight 
o Malfunction and natural barrier 
o Nonscheduled renovation operations 
o Owners or operators 
o Regulated asbestos-containing material 
o Resilient floor covering 
o Waste generator and waste shipment record 
o Working day 

You must also comply with all applicable sections of the revised NESHAP 
Asbestos Standard. 

Should you have questions or need an interpretation of the November 
20. 1990 revised NESHAP Asbestos Standard. please contact Mr.Alan W. 
Powell and Mr. John Hund of Region IV EPA at 404-347-5014 or contact 
the Asbestos Program at 404-656-4999. 

Sincerely. 

, fh.4,"Vl.~ f) 1'4vJ 
Ma rvi n Bradford 
Program Manager 
Asbestos Licensing & Certification Unit 

MB:aj 



Tuesday 
November 20, 1990 

Part III 

Environmental 
Protection Agency 
40 CFR Part 61 
National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision; Final Rule 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 61 

I AO-FRL-38t4-71 

AIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP RevisIon 

AGENCY: Em'ironmental Protection 
t\~cncy. 

ACTION: Finn! rule. 

SUMMARY: This federal Register notice 
promulgates rulcs undtlr section 112 of 
tlac Clean Air Act (CAA) for asbe~tos 
emissions alld is based on the 
Admini:;trator's determination that 
H!lbcstos presents a significant risk to 
human health as a result of air 
emis~ions from one or more source 
categorit!s Hnd is therefore a hazardous 
~Iir pnllutant (.o;cc 36 fR 3031. March 31. 
1971). The purpose of the re\' isions 
f1rO:llul!!alt!d tuday is to enhant:e 
cnfun;ement and promote compliance 
with the current standard without 
altering the stringency of existing 
controls. On January 10. 1989 the 
Environmental Prutection Agency (EPA 
or the Agency) pruposed amendments to 
thl! asbestus National Emission 
Standard for 11:lzardous Air Pollutants 
(NESI-IAP) that would require control 
uevice and fugitive emission monitoring. 
I':'!c(lrdkeeping. and reporting for 
asbl!stos milling. manufacturing. and 
fabricating operations. For planned 
demolitions lind renovations. revisions 
to the notificltlion requirements were 
proposed, and safety was added as a 
reason for exemption from the use of 
wet removal methods. Recordkeeping 
requirements were proposed for 
ilshestos waste disposal. Clarifying 
re\·isiuns to several definitions and 
provisions were also proposed. 
NUml!rOU5 Cllmments were received on 
till! prol'os(·d revisions, and today's 
nutice respunds to those comments. and 
incurporates changes as a result of those 
comments. 
EFFECTIVE DATE: November 20.1990. 
Under section 307lbJ( 1) of the Clean Air 
Act, jUdicial review of the actions taken 
by this notice is available only by filing 
n petilion for review in the United States 
Cuurt of Appeals for the District of 
Columuia Circuit within GO Days of 
today's puulicalion of these rules. Under 
section :J07(b)(2) of the Clean Air Act. 
the requirements that are the subject of 
today's notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 

quirements. 

ADDRESSES: Background i:lfnrmalioll 
document. The background information 
document (DID) for the promulgated 
revisions may be obtained from the U.S. 
EPA Library (MD-35). Research Triangle 
Pilrk. North Carolina. 27711. telephone 
no. (919) 541-2777. Pleuse refer to 
"Dacksround Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/017). The BID contains a summary of 
ullthe public comments made on the 
proposl!d revisions and the 
Administriitc.r's responses to the 
comments. 

Dockets. Docket No. A-a8-2B containa 
supporting information used in 
uCl.'eloping the final rE'visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
8:30 a.m. and 3:30 p.m .. Monday through 
Friday. at EPA's Air Docket (LE-131). 
Room M-1500. 1st Fluor. Waterside 
Mall. 401 M Street, SW .• Washington, 
DC :!04GO. A reasonable fee may be 
charged for copying. 

FOR FURTHER INFORMATtON CONTACT: 
For further information and official 
interpretations of applicability. 
compliance requirements. and reporting 
aspects of the promulgated revisiona. 
contact the appropriate Regional. State 
or local office contact as listed in 40 
CfR GUM. For further information on 
the background of the regulatory 
decisions in the promulated revisioDS. 
contact Mr. Sims Roy, Standards 
Development Branch. Emission 
Standards Division (MD-13), U.S.' 
Environmental Protection Agency. 
Research Triangle Park, North Carolina 
27711. telephone no. (919) 541-5263. For 
further infonnation on the technical 
aspects of the promulgated revisions, 
contact Mr. Ronald Myers. Industrial 
Studies Dranch, U.S. Environmental 
Protection Agency. RI!search Triangle 
Plirk. North Carolina 27711. telephone 
no. (919) 541-·5407. 

SUPPt..EMENTARY INFORMATION: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
detenninalion that asbestos presents a 
significant risk to human health as a 
result of air emissions from one or more 
source categories and is therefore a 
hazardous air pollutant (see 36 FR 3031 
(March 31. 1971)). The revisions 
promulgated today amend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the curreat 
standard without altering the strlngency 
of existing controls. 

Milling. Manufllcturing alld Fubric:ating 

The revisions to the standards require 
aabestos milling. manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absence of visible emissions doea 
not mean there are no asbestos fibers 
being emitted. the presence of visible 
emissiona does indicate a serious 
control device malfunction. Because 
visible emissions monitoring ia intended 
primarily to detect serious control 
device malfunctions, weekI}· inspections 
oC air cleaning devices ure olso required. 
In eddition. the revisions promulgated 
require these .• ources to maintain 
records of the results of visible 
emisllions monitoring and control device 
inspections, and to submit quarterly a 
copy of visible emissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective date of this rule 
to provide for easy inspection of the 
bags. 

Demolilion and Renovatioll 

The revisions require the uwner or 
operator of a demolition or renovation 
activity to provide additional 
information in notifications, and to 
renotif), EPA if the start date of a 
demolition or renovation changes from 
that given in the original notification. 
Another revision requires owners or 
operators to give a 10-day notice for 
renovations. A person trained in the 
provisions of this rule and the means of 
complying with them is required to be 
on site when asbestos·containing 
material (ACM) is stripped. removed or 
disturbed. When wetting is suspended 
due to freezing temperatures. owners or 
operators are required to measure air 
temperature in the work area three 
times during the workday ond keep 
dliily temperature records for at least 2 
year:!. The revisions also clarify EPA's 
position regarding the handling and 
treatment of nonfriable asbestos 
materials such as resilient floor 
covering. including vinyl asbestos floor 
tile. and roofing material. 

Waste Disposal 

The revisions require vehicles used to 
transport asbestos-containing waste 
material to be marked with the Bign 
prescribed by the Occupational Sofety 
and Heulth Administration during 
loading and unlooding to warn people of 
the presence of asbestos. For all 
asbestos·containing waste material 
transported offsite. the revisions require 
that a waste shipment record (WSR) be 
provided to the waste site owner or 
operator at the time that the waste Is 
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delivered to the wo:ste disposnl site. If e 
cupy of the WSR signed by the wllste 
'lite owner or olwrlltor i:s not received 

ithin 35 days of the date the waste Vies 
1:r.cptmJ by the initial trllnsporter, the 

reVI'lIOnS direct the waste generator to 
contact the transporter and/or disposill 
sit.: owner or operutor to detet'mine the 
stutus of the WiJ~te shipment. The 
revisions further direct the waste 
gl:nerlttor to submit an exception report 
to EPA if a r.if,!ncd Cf\py of the WSR is 
nllt rcccivcJ within 45 d"Y:l of the dute 
the waste wns Ilccepted by the initial 
transporter. Lilbels are required on 
containers of asbestos-contltining waste 
llIa!(!riill from manufacturing, 
fabric;J!ing, demolition and renovation 
activities indicil ting the- nllme of t!le 
wiIste generator and the location where 
the waste was generated. 

1!I(Jctive Waste Disposal Sites 

The revisions require the owner or 
operator of an inactive waste disposal 
site for a milling. manufacturing or 
fabricating operation to notify the 
Admirustrator in writing prior to 
excavating or otherwise disturbiDg 
asbestos-containing waste material that 
hlis been deposited at the disposal site 
and to record on the deed to the 
property a notation that will inform 
future purchasers of the property that it 
h:I9 been used for the disposal of 

sbestos-containing waste material and 
lat the survey plot lind record of the 

locution and quantity of such waste 
m,,!erialare on file with the 
Admini!ltrntor. 

A(:tive Waste Disposal Sites 
The revisions require the owner or 

operator of an active waste dill'posal site 
to ma;ntain WSRs and report in writing 
the receipt of a significant amount of 
ii!~properly enclosed or uncovered wallte 
tn EPA by the following working dny. 
The cwner or operator of an active 
wilste disposal aite is required by the 
rcvillions promulgated today to send a 
signed copy of the WSR back to the 
waste g(mp-rator no more than 30 days 
after receipt of the wallte. to attempt to 
rt'condle any discrepancy betweeD the 
qlldntity given on the WSR and the 
lIuantity actually received and. failing to 
dn so within 15 dllYs after receiving the 
wilste. to report the discrepancy end 
/lny attempts to rcconcile it to the 
Administrator. The revisions 
promulsuted today aillo require the 
owner or operator of an active disposal 
si:e to maintuin records of the location. 
depth and area, lind volume of asbestos­
containing wuste material within the 
dis;Josul site on a map or diagram of the 
dispollal arell. Upon closure. th~ owner 

r opcrator must comply with ell the 

rulcs promulgnted for inllctivl': wilste 
disposal aites. A revision requires the 
owner or operator of an activ~ waste 
disposal site to notify the Administrutor 
iii writing prior to excavating or 
otharwise disturbing asbestos­
cllntaining wallte materilll thtlt has been 
dt'posited at tha diaposal site and 
covered. 

AS/II.'::tos Com'ersion Processes 

A section is promUlgated to clurify 
th.lt operations that convert asbestos­
cuntaining waste moterial into 
('Ionasbcstos (asbestos-freel material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
opertltor of such an operation to obtain 
prior written approval of the 
Administrator to construct the facility. 
and conduct a start-up performance test 
using specified anaJytical methods and 
procedures. Requirements for 
continuous monitoring during and after 
the initial 90 days of operation. 
e"nissions control. maintenance of 
records of test results on site. and 
reports to the Administrator are also 
promulgated today. 

II. Environmental. Energy and Economic 
Impacts ' 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. induding 
waste disposal. were estimated from 
two baselines. One is full compliance 
with the NESHAP. and the other Is 
current usc of engineering controls anu 
work practices. F.nforcement experience 
indicates that mHny asbestos removal 
operatiol13 related to demolition and the 
subsequent wasta disposal operations 
tire performed out of compliWlce with 
the NESHAP. The lack cf comtllianca 
with the NESHAP removal provisions 
leads h> the improper dispOSal of some 
\'liaste. especiaUy demolition waste. with 
the result that emissions from the 
disposal of demolition waste greatly 
exceed other emissions. including 
process emissions from milling. 
manufacturing. and fabricating. Liability 
and other cOruliderations generally lead 
the owners of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thull. the 
oppropriate baseline for demolition is 
current use of work practices rather 
than full compliance. At asbestos 
milling, manufacturing. and fabricating 
f.lcilities. the required air pollution 
control devices are generaUy in place. 
Thus. for milling, manufacturing. and 
frlbricating, full compliance with the 
NESHAP. induding the waste ruspollul 
requirementll. is as!lumed for the 
baseline. 

Few emi!lllion measuremcnt data exit 
fur Rsbestoll source •. ThUs, emilUlionll 
w.~re estimated using enKincarlng 
methods lind 8IIsumptionll. which 
resulted in substantial uncertainty. A 
detailed description of the approachell 
used to estimate emissions is found in 
"Allbestos Emission Estimetes for 
MIlling, Manufacturing. Flibrlcat1ng. 
Demolition. RenovatIon. and Waste 
Disposul." which is contained In Docket 
A-a8-28. Estimated process emissions 
under the current NESHAP at full 
compliance for milling. manufacturing. 
lind fabricating are approximately 7.400 
kg/yr. Based on current practices. 
estimated emissioos from the removal 
activities associated with demolition 
and renovation are tlpproximately 1.300 
kg/yr and estimated waite disposal 
emissinns from all sources are 227.000 
kg/yr. If demolition and renovation were 
in full compliance. estimated emi.il8iona 
from asbeatos removal activities 
associated with demolition and 
renO\'ation would be'about 700 kg/yr. 
Estimated emissions from waste 
disposal. assuming fuU compliance ",itb 
the NESHAP by all sources. would be 
about BOO kg/yr. 

The costs of the revisions arc 
expec:ed to be small relative to normal 
operating costs for theae indu.triea. The 
revisions are intended to promote 
complianca and enhance enforceability. 
Small additional costs are associated 
with the recordkeeping and reporting 
requirements of the revisionll. Economic 
impacts of the promulgated alternatives 
are expected to be minimal. Adverse 
impuctli of the promulgated revisions on 
Wllter, noise. and energy were 
considt!rcd. Due to the nature of the 
revisions. no significant adverislf.impac,ts. 
on watl!r. noise. or energy are 
anticiputed. 

III. Public Participation 

The revisions were proposed and 
published in the Federal Register on 
January 10, 1989 (54 FR 912). The 
preamble to the propoaed standards 
re\'isions noted the availability in the 
docket of the supporting infomlation 
used in developing the proposed 
revisions. Public CO/1lIlleots were 
solicited at the time of proposal. 

To provide Interested pel'3ons the 
opportunity for oral prcsentation of 
dn:a. vic WI!, or arguments concerning 
the proposed revisions, 0 public hearing 
was held 011 February 8, 1989, at 
Research Triangle Pork, North Carolina. 
The hearing was open to the public. and 
B persons presented comments. 

The public comment period Ilpecified 
in the f«ldecal RogistUt' notice was from 
J.Jnwtry 10,1009 to March 7. 1989. One 
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hundn·d r.nnllllent le\lers were recf'i\'l'ci 
in rt!spons(' :u till! Federal Register 
proposal. The comments ha\'e been 
carefully considered Clnd. where 
<\(!tcrmined to be appropriute b~' the 
AclministrHtor. chanRes have Ilt!en made 
to the propo~t!d revisions. 

IV. Sil:niCiI:ont Communts and Chung!!' 
to the Prup(Jl)cd Revillionll 

ComnU!lIts nn the proposed revision!! 
were r(!ceivI:d from industry. trade 
as!lodations ilnd regulatory agencies. A 
dl!tailt!d dl:lclIssion of tht!se comments 
unJ r(:sponses can be found in the 
pl·omlll.:ation DID. which is referrt!d to in 
the ADDRESSES section of this 
prcllmblc. The comments and responses 
summarized in the BiD serve as the 
basis for the changes that have been 
made to the revisions 1.II!tween proposal 
and promul~ation. The major comments 
<and responses are summarized in this 
preamble. Most of the comment letters 
contained multiple comments. 
Significant comments have been divided 
into the folluwing areas: demolition and 
renovation. und ~'aste disposal. 

Dt!l1IlJlitillll alld RCllol'alion 

Nonfriable ACM 

Comme:,I: Se\'eral commenters argued 
thnt the rule should be modified to 
clarify that certain products 'are 
nonfriahle and. therefore. not regulated. 
Asbestos cement (A/c) products. 
including trrsnsitc und exterior shingles. 
should be indudl!d amung nonfriahle 
products according to commenters IV-
049. IV-0-7:!. and IV-0-93. Asbestos­
cnntaining nooring products. such as tile 
lind sheet vinyl nooring. were 
considered by spveral commcnters (IV-
0-15. IV-D-t:"'. lV-0-4B. IV-0-55.IV­
U-IH. nIllIIV-0-95) to always be 
nonfri;lulc and (!xell1(lt from the rule. 
with the I!x.:I·ption of nooring that was 
LI'ln~ sand .. d (IV-0-47. IV-D-48). 
:\r',lIhcr l:nmnwntl!r. IV-0-4B. in 
r.·f, h' llel' hI a:;bl'SWS roofing products. 
urgued th.1I tlwre is no basis in thi! 
f(·cord for so!) inj.l thilt severely 
w<!.Jtherl'd asph.lltic material could 
LeGome brill!c. Commenters 1\'-0-21. 
IV-O-:I1. IV -O-Hl. IV-0-49. and IV-O­
H:I recomr.l~· (\ded that the rule be 
clarified to exempt all nonfriable 
materials al< the rule is currently 
ulHlerst(Iod. Commenter 1\'-0-93 ilrgued 
tl.Ht in presellt dilY ACM. the asbestos 
fdH'rs are locked in cement ur 
bitllminoull or rl!sinoull binders anci thilt 
the materials clln he rt'mll\"ed anti 
Jisposed of without uny si.:nificant 
rdeasc to the environment. 

1l(~Sp(l/l:;c: In 1973 when the ilshestos 
I\!ESIIAP rulc!s were fir!!t promulgated 
or the dem.llitinn of buildings. EPA's 

inlt'ntion W;t5 to distin~:lIbh butwl'en 
materiHI:! IhHt would readily releuse 
asbesto:l fibers when damaged or 
disturbed and those materials that were 
unlikely to result in the release of 
significant amounts of asbestos fIbers. 
To Ilccnmplish this. EPA labeled as 
"friable" tholll! moterilils thllt WI!re 
Iikl:ly to renrlily release fibers. friuble 
mntt!riHlli. when dry. could easily be 
crumbled. pulverized. or reduced to 
powdt~r using hand pressure. The term 
"reduced to powder" is readily 
understood to melln that the affectf!d 
material is changed to a dust or powder 
thilt clln become airborne. "Pulverized" 
indicates that the resulting material will 
include dust as well as a large number 
of small pieces of the original material. 
The term "crumbled" indicates that the 
affected material is easily (i.e .• using 
hand pressure) broken into a large 
number of small pieces. Although dust is 
likely to be produced as a result of 
crumbling. it ill possible that there are 
Home types of materials that can be 
crumbled without producing dust. It is 
also understood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempts to 
crumble the material. For example. floor 
tile in good condition can be broken by 
hand into a few large pieces. but it is not 
easily broken in one effort into many 
small pieces. On the other hand. floor 
tile that has lost its structural matrix is 
in poor condition and can be bro\"en into 
many small pieces in one effort. 

Later. EPA realized that. in some 
in!otances. nonfriable materials that 
were subjected to intense forces. such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
(lowder. In these instances. certain 
materials which had been considered 
nonfriable <tppeared capable of 
releasing slgmficant amounts of 
asbestos fibers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce otherwise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the breaking of non friable insulation 
from steel beams by repeatedly running 
over the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resulting increased potential for fiber 
rdease. these and other similllr 
practices involving nonfriable ashestos 
mnterial werp. considered to render 
1l11llfriablt! ACM into dust capHble of 
hecominR airborne. 

As a result. F.PA issu('d a policy 
deturmination in 1985 regLtrding the 
removal of nonfriable Asbestos matcrilll 
thilt WilS cons istent with EPA's intent to 

distinguish between materi"l that could 
rcl.~as~ lIi~llinclllltllmounhl of Ul\hc:tlo.,. 
fibers during demolition and renovation 
operations and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
origlnlilly friahle or nonfriahle thut 
hecome lor ure likely to become) 
crumblt~d. pulverized. or reduct!d to 
powder are covered by the NESHAP. 
SpeCifically. the determination stated 
that 
• • • evell though the regulatillns uddrp.t:~ 
only maleri,,1 thltlls presently friable. it t1or.s 
0111 limil Itself 10 mllterial thllt is friilble III Ihe 
time of notification. Rather. if Itt any point 
durinR the renovalion or demolition. 
addillonlll friable aabestoB material 
is ••• crcllted from nonfriabte forms. then 
Ihis additional friable material becomes 
subject 10 the reguilitions frum the time of 
creation' •• 

The issuance of this determination did 
not alter the intent of the NESHAP. but 
was consistent with the intent of the 
standard that was written to prevent 
Significant emissions of asbestos fibers. 
The intent of the policy df!termination 
was that it apply narrowly to specific 
instances where otherwise nonfriable 
materials would be damaged during 
demolition or renovation to the extent 
that Significant amounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
dE'termination to the effect that some 
nonfriuble materials may remain 
nonfriable throughout demolition and 
renovation is evidence that this 
determination was intended to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
maleridls. For example. materials such 
as resilient noor covering. allphalt 
roofing pruducts. packings. and gaskets 
would rarely. if ever, neel! to be 
removl:d because. even when broken or 
damaJ!ed. they would not rclea:;e 
significant umounts of Dllbcst09 flhr.nl. 
But. just aH it is important to rCCuHnizl: 
that some nonfriable materials do not 
have to be removed prior to demolition. 
it is also important to recognize that 
some nonfriable materillis should be 
removed prior to demolition if. as a 
result of the forces of demolition. 
nonfriablf! material is likely to become 
crumbled. pulverized. or otherwise 
reduced to powder. For example. the 
A/C siding on a building that is to be 
demolished using a wrecking boll is ver}' 
likely to be crumbled or pulverized with 
increused potential for the release of 
6ignificont levels of o9bestos fibers. 
Such material in this instance should be 
removed prior to demulition. 

Since this policy determination wall 
mode. there ha9 been some confusion ill 
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it~ appl.l:I.llun. Ali a result. CGIIL-actors 
operating in mure than one eniorcem~nt 
jurisJicl,un halil! encounto!red different 
inlerprctutions f"r "imila:- Jemolitiun 
operati.lns. for ex .. mple. thO!fC have 
bo!en instan~es in which contractors are 
ret:uirod. prior to demuli~ic.!1. to reOlO," I! 
n:lor tile in one enforcement jurisdiction 
but not ill onother. Contractofl' and/or 
building owncrll and operators are 
unsure as to what matcri31s must be 
I'cmo\'lld and what materials can be Irft 
in pillce and are of!en hesitant til 
pro<:ecd without 0 ruling from EPA. 
which call involve lIi~nilicant d~l .. ys. 

As a CClOscl\utmce. EPA received a 
n!Jfuber of requc~ta from Stute and 
rcgional cnforcement IIgenci~ to cl.lrify 
what is required under the NESHAP in 
dealing with nonf:iafile materiulll sinCe! 
the 19H5 policy Jelcmninat'on was 
illsued. In rcspon~e to these requests, a 
clari£:<:ation of the nonfril/ole issl!e was 
incluJed in the revisions proposed on 
January 111. 1969. Theile revisiOTU were 
in~endcd to c1u:ify tile int.!nt of the 
origir.al r.Jlc. Bask'llIy. EPA stated in 
the January 10. 1969. Federal ~gist4lr 
notice that cert .. in nonfriable materials. 
such as nour till!. rooling products. r.nd 
pncking3 and gaskets th.:lt are in good 
conditiun. can be left in bUilding:! being 
demolished because fiber rele.ue from 
these materials. even if the materials arc 
damaged. is relatively amall compared 
tu the fiber release from friable 
materials. Olh~r nonfriable products 
such liS A/C products have u greater 
potontiltl to release asbestos fibers 
when heavily damaged Ilnd may have to 
be remove;} prior to demolition. 

In rcspunse to the revisions propoll.Cd 
un Janu<lry 10. 1989. numerous 
commlln:1I were submitted to"EPA_ Many 
of the comnlCnters algued that EPA was 
attempting to regulate nonfriable 
matcrials. which were explicitly 
cxempt.:d in previous asbestos NESHAP 
rulemakings. Many comments stated 
Ih&lt t!le proposed re\'isions did not help 
to clarify EPA's posi!iun on nonfrillble 
ma!c:rial nnJ may h .... ve QUlde muttel8 
more confusing. 

In responding to the comments. It 
literature survey W.iS conduct.:d to 
determine if it was posllible to quantify 
the fiber release pOlential d non friable 
materials when they are damaged 
during demolition. AU of the available 
data on fiber rel~ase from floor tile. 
roofing products. gaskets. paclUnga. dnd 
A/C productll was reviewed. 10 some 
instances. th.: fiber release data were 
measured during actoal removal 
operutions, while other dula were from 
simulated removlIl "ctivit~s in 
hillorutory sCllingll. For the materi .... ld 
,!v .. llullh!d. tho: potl!llti:a1 fllr fiber release 

i1;>pearcd minimal and substantially 
liI"",!!r than fur friabl.: materials. These 
findings, wlule uncertain. support EPA's 
orillinul argument that there U II busia 
fur malUll8 a distinction Iwtween 
matcrial. that readily n:lllHlle fweTS and 
those that do nol. 

All a result of the commentll received 
on thi. issue and the aJditional 
iaformatioo gathered L'1 response to 
comments. EPA hal been able to 
compile a list of nonfriltble AC.\i that, 
unJl'r normi11 conditions. do not ha\'e to 
be rcmoved prior to d~molition 
operlltions. 'lfi<!se AC:\-I arc not 
expected to relcll!k! s.gniJicant amounts 
of asbrstus Iibers to the outside air 
during demolition and. ccn:lislCnt with 
the intect or ~hi! cxisling standa:us. are 
not being regulated. A Jefi:Lition of 
"cat~gory 1 noofriable ACM" is added to 
t~e final rul.:!. which lillts resilient floor 
covering. roofing products, gaskets. and 
pllclUngs. However. if these materials 
lire In pour contlilion and are friable or 
they are subjected to sandiog. grinding. 
cutting. or abrading, they are to be 
treated aa fr:able asbestos material 
Category I nonfriable ACM that is in 
poor condition, Lut is not friable and 
will not ile subjected to sanding. 
grinding. cutting. or abrading. is not 
subject to the NESHAP. "In poor 
condition" hus been defined to mean 
that the hin.:!ing of the material is losing 
its Integrity as indicated by peeling. 
cracking, or crumbling of the material. 
Olher nonfriable materials are Idenlified 
8S Category If nonfl'iable Ac"f and have 
to be evaluated on a case-hy-case basis. 
Category n materials that become 
crumbled. pulverized. or reduced to 
puwder during removal or during 
demolition are covered by the NF.SHAP. 

DrokeaACM 

Cumment: Commenters 1V-D-47, rv­
D-89. IV-D-93. and 1V-D-95 explained 
that use of the tenn "broken" to 
describe materials that are subject to 
the rule is inconsistent with the current 
NESHAP and expands coverage of the 
NESllAP. Theatl cummenters /ltated that 
merely breakinll nonfriable material 
docs not equate to fiber release. One 
commenter. IV-D-89. noted thut 
noncompliaru:e may increase where 
nonfriable material is broken during 
demolitioo or renovation. but is not 
controlled ac reported 8CC()rding to the 
NESH:\.P. 

Response: After conaiderins this isaue. 
EPA agrees with conunentera that 
retaining the word "broken" could be 
interpreted 8S aubstuntially increasifl1l 
the scope of the standard alld. therefore. 
has removed it from the defUlition. Maar 
nonfriable materittll can be broken 
without reIeUBing ligni£iCGnt quantltlel 

of uirbome asbestos fibers. It is only 
whc!n thl~ matp.ri,,1 is extenllively 
damaged. i.e .• crumhloo. pulveri:led. or 
rc·duct!J to powder, thltt tt~ potential fo:, 
lIignlficant fiber release I. greatly 
ir.crellscd. Also. In the definitions of 
"1Il!bes!oa-l:ontaining wute moterilll," 
"friltble asbestos malcrilll." and 
el3ewhere. the ~'Ord "broken" is 
deleted. The EPA Is planning to Issue 
addition .. 1 information In the future on 
this nnd other ftllpects of the NEStiAP to 
help coforcement offici "Ill and the 
regulAted community interpret anti 
apply the NESHAP proviltions. 

Inspections 

Comment. Three commenterll argued 
thAt EPA should includl! mandutury 
asbestos surveys in the rule. Commcntcr 
IV-0-4 lItllted that EPA should require 
surveys fnr all building!! prior to Ilnd 
SCpllrllte from any demolition or 
renovation activity. Conuncnter IV-0-4 
st.itcd thot such building !lurveys could 
t.ecome port of a public record. makin,g 
the absence of a survey a violation_ 
Commenter IV-D-4 noted that. if the 
survcy indicated thst a structure was 
asbestos free ... 11 notification and 
enforcement costs would bc eliminated. 
Also. commenter rv-0-4 explainrd that 
a demolition without proper notification 
could be cosily eSl.Ilb1ished later. 

Commenters IV-0-57 and IV-O-M 
stated that EPA's requirement to survey 
buildings priac to demolition and 
re,lovation is implicit ilnd should be 
made explicit and require that surveys 
be perfonned by an accredited asbe:ltoa 
inspeclor. Camment<!.r IV-D-57 al&O 
nottld that OSHA requires Ll buildirlg 
survey by 8 competent person an<l 
stated that EPA should similarly require 
a site-specific survey before demolition, 
with details on how the building will be 
demolillhed and how the asbestus will 
be controlled. 

Response: The EPA cummtly requirCfl 
that a facility be inspech=d for osbestOfJ 
prior tu demoiition or renovation. All a 
result of the wrvey. infonNItioa on the 
asbestos material present. the nature of 
the dp.molition ac renovation. and 
measures that will be taken to control 
emissions of asbestos muet be reported 
to EPA. Com.menlera 1V-O-s7 and IV-
0-64 are correct in sayiQg that it is an 
implicit reqnirement and tMt it ill not 
stated explicitJy III the rule. The final 
rule exprculy f"C()uin!s a facility survey 
for asbeltos prior to demolition or 
renovotion. Although previ\luely 
implied. thill revision clariHes EPA's 
position on the requl~mt'nt to perfonn 
building survey •. 

The EPA al80 conllidet'Cd the 
8uRgestion to re<tuirc thot eUNeys br. 
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1. Air cleJning oevice d~signation or numoer 

2. Date of inspection 

3. 'l ime 01 inc;o~ctton 

4. Is air cleaning device operating 
properly (yes/no) 

5. Tears, holes, or abrasions 
in fabric filter (yes/no) 

6. Cust on cl~an side of fabric filters 
(yesino) 

7. Other signs of malfunctions or 
potential ~alfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
action taken 

11. Inspected by" 

(Print/Type Name) 

(Print/Type Name) 

(Tit \ e) 

(Tit I e) . . 

(Signature) 

(Signature) 

Figure 2. Air Cleanin~ Device Inspection Checklist 
BIWNQ COO£ ._~ 

(Date) 

(Date) 
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(i . Sl~clion (;1.143 is revised to reud as 
follows: 

~ 61.143 Standard for roadways. 
No pt!rson may construct or maintain 

a ro~dway with ltsbestos t<silings or 
IIsb~stos-containing waste material 011 

that roadway. unless. for asbestos 
t"ilin!!s. 

(u) It is a temporary roadway on an 
urea of asbestos ore deposits (asbestos 
milw): or 

(L) It is a u:mporary roadway at an 
active i1sLI·~t{J5 mill 5ite alld is 
enl:lI[lsulated with :I rC5inous or 
bituminous binder. The encapsulated 
road surface Illust be maintiliru:d at a 
minimum frequency of one per year to 
I'W\'I'nt dUllt emis5ions; or 

(1 :111 i:l C!OI:ap!lulatf!ll in asplHlIt 
1.IlIH:rete meeting thl! specifications 
1::lIltaincd in section 401 of Stundard 
Spedfications for Construction of Roads 
and Urid!(l!s on Federal Highway 
Prc.j' ~ I:ts. FP-85. 1985. or their equivalent. 

7. In § flU44. paragraph (a)(9) and 
par.lgr:.rphs (b) (1) and (2) are revised. 
and paragrllphs (b}(3) through (b)(O) are 
mlded to read liS follows: 

§ 61.144 Standarda for manufacturfng. 
(a)· •• 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

(h)· •• 
I I) Discharge no \'isiLle emissions to 

Ie outside air from these operations or 
from any building or structure in whi(:h 
they are condur.ted or from any other 
fugit ive sources; or 

(2) Use th.! methods speCified by 
§ 61.152 to clean emissions from these 
operation5 containing particulate 
asbr.stos malerial before they escape to. 
ur arc vented to. the outside air. 

(:I) Monitor each poltmtial source of 
asbestos emissions from any part of the 
manufacturing facility. including air 
r:1enning ue\'icr.s. process equipment. 
lind hlliltlin!ols housin~ materiul 
prlll:l!ssing and handling equipment. at 
It 'Hst once eilch day during duylight 
hours for visible emissions to the 
outside uir during periods of operation. 
The monitoring shall be visual 
ohservation of at least 15 seconds 
durution per source of emissions. 

14} Inspect each air cleaning device at 
least onCe each week for protler 
operation and for changes thut signal 
the potential for malfunctions. including. 
til the maximum extent possible without 
disrnllllliing olher Ihan openin~ the 
device. the presence of tears. holes. and 
abras ions in filler bags und for dust 
deposiltl on Ihe dean side of bugs. For 
liir dellnin!! devices that cannot be 

pected on a weekly basis according 

to this paragraph. &uumit to the 
Administrator. and revise as nect!ssary. 
a written maintenance plan to include. 
ilt a minimum. the following: 

(il Miiintenance schedule. 
(ii) Recordkeeping plan. 
IS) Maintain records of the results of 

\'isible emission monitoring and air 
deaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following. 

(i) Date and time of each inspection. 
(ii) Presence or ubsencr. of visible 

emissions. 
[iii) Condition of fabric filters. 

induding prt!sence of any tears. holes 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric fillers. 

(v) Drief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) furnish upon request. and make 
available at the affected facility during 
normal buniness hours for inspection by 
the Administrator, all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Submit quarterly a copy of the 
vi5ible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day follOWing the end of the 
calendar quarter. 

8. Sections 61.146 and 61.141 are 
removed. and § 61.145 is revised to read 
as follows: . 

§ 61.145 Standard for demolition and 
renovatton. 

(a) Applicability. To determine which 
requirements of paragraphs (a). (b). and 
(c) of this section apply to the owner or 
operator of a demolition or renovation 
activity and prior to the commencement 
of the demolition or renovation. 
thoroughly inspect the affected facility 
or part of the facility where the 
demolition or renovation operation will 
occur for the presence of Ilsbestos. 
including Category I and Category II 
nonfriable ACM. The requirements of 
paragraphs (b) and (c) of this section 
apply to each owner or operator of a 
demolition or renovation activity. 
including the removal of RACM as 
follows: 

(1) In a facility being demolished. all 
the requirements of paragruphs (b) and 
(c) of this section apply. except as 
provided in paragruph la)(3} of this 
section. if the combined amount of 
RACM is 

(i) At lettst 60 linear meters (260 linear 
feet) on pipes or at least 15 square 

meters (160 square feet) on other facility 
component!!. or 

Iii) Atlenst 1 cubic meter (35 cubic 
feel) off facility components where the 
length or area could not be measured 
previously. 

(2) In a fltcility being demolished. only 
the notification requirements of 
paragraphs (b)(I). (2). (3)(0 and (iv). and 
(4)(i) through (vii) and (4)(ix) and (xvi) 01 
this section apply. if the combined 
uOlount of RACM i8 

Ii) Less thun flO linear meters (200 
linear feet) on pipes leBS than 15 square 
meters (100 squRre feet) on other f"dlity 
compollents. and 

(ii) Less than one cubic meter (35 
cuLic feet) off facility components 
where the length or area could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is being demolished 
under an order of a State or local 
government agency. issued because the 
facility is structurally unsound and in 
danger of imminent collapse. only the 
requirements of paragraphs (b)(I). (b)(2). 
(b)(3)(iii), (b)(4) (except (b)(4)(viii)). 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated. 
including any individual nonscheduled 
renovation operation. all the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be stripped. 
removed, dislodged. cut. drilled. or 
:;imilarly disturbed Is 

(i) At least 80 linear meters (z.60 linear 
feet) on pipes or at least 15 square 
meters (160 square feet) on other facility 
components. or 

(ii) At least 1 cubic meter (35 cubic 
feet) off facility components where the 
length or area could not be measured 
previously. 

(iii) To determine whether paragraph 
(s)(4) of this section applies to planned 
renovation operations involving 
individuttl nonscheduled operations. 
predict the combined additive amount of 
RACM to be removed or stripped during 
a calendar year of January 1 through 
December 31. 

(iv) To determine whether paragraph 
(a)(4) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be remo\'ed or stripped as a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owners or operators of demolition 
and renovation operations are exempt 
from the requirements of § § 61.05(a). 
01.07. and 61.09. 

(b) Nallfiea/ion requirements. Each 
owner or operator of a demolition or 
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renovation .. c.:tivity to which this lIcction 
nppises shal!: 

(II Provide the Admini:ltrdtor,with 
wrilten notice rlf intentiun to demolish 
or renovatl'. D~livery of the IIuHce by 
u.s. Vustal S~rvicc. comOlt!rdal delivery 
8~rvice. or hand d.-livery ill acceptable. 

(2) Update notice. a:l MC~lt&.try. 
including when th~ limount of asLelltc'd 
Ilffec.:ted changes by litleaat 20 percent. 

(3) Postmdl'k or Jcli'..-er the noti(;e ... 11 

r",l!ows: 
(i) At h:ast 10 worldllg dal'lI before 

Rdbestus stlipping ur rt:mov .. l work or 
any other activity uC:Hins (such as sit~ 
prepuration that wliuld break up. 
disloJKe or similarly disturb IlSLesto8 
Illateriul). If tbe oJlt:a"tltiun ill d~lIcribed ill 
paragruphll (iI) (1) aftJ (4) (~Cl!pt 
(a)(4)(iii) and (a)(4J(iv)) of this aection.lf 
the olJcration ill us described in 
parltgrllph (a)(2) of this section. 
notification is n!'1uired 10 working days 
hefore demolition begins. 

(ii) At least 10 workit:l8 days before 
the end of the calendar year preceding 
the year for which notice is being given 
for renovations described in paragraph 
(a)(4)(1ii) of this section. 

(iii) As early as ;.'ossible before. but 
n.)t later than. tho} fo11ow~ working 
day if tJle operatJon ill a demolition 
or.dered according to paragraph (a)(3) of 
this section or. if the operation is a 
renovation described in paragraph 
(a HoI)(iv) of thi:! section. 

(iv) For asbestos stripping or removill 
work In a demolition or renovation 
operation. descsibed in paragraphs (a) 
(1) and (4) (except (a)(4)(iii) and 
(uJ(4)(ivll of this section. and for a 
demolition described in paragraph (a)(:!) 
of this sect ion. that will begin on a date 
olher than the oni! contained in the 
original notice. notice of the new start 
date must be provid.:!d to the 
Administrator as fnllows: 

(A) When the 8SbeStOS stripping or 
mmoval operation or demolition 
operation covered by this paregre.ph will 
begin aOer the dll!c r.ont8in~d in the 
notice. 

(1) Notify the Administrator of the 
new st8rt date by telephone 8S soon 8S 
possible before the original st8rt date. 
Had 

(2) Provide the Administretor with a 
written notice of the new start date as 
soon 88 possible ~fore. Ilnd no later 
than. the Original sturt dale. Delivery of 
the updatell notice by the U.S. Postal 
Service. commercial delivery service. or 
hand delivery is acceptable. 

(8J When the asbestos 8trlpping or 
removal operation or demolition 
operution covered by thi. paragraph will 
begin on 8 dllte eartier than the original 
start dute. 

(1) Provide the Admilli:ltrator with a 
written notice of the new start date at 
Il!dst 10 working days before asbestoll 
llirippin!! or removal work begins. 

(2) For demolitions covered by 
p;.!ra~rllph (a)(Z) of this section. provide 
the Administrator writteo Dorice of a 
nC!w start dute at least 10 working days 
bdore commencement of demolition. 
Delivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event shaU an operation 
cllvered by this pllragrsph begin on a 
dute other thun UiC ddte c.ontained in the 
written notice of the 'new start date. 

(4) Include the following,in the notice: 
(i) An indication of wbelher the notice 

ill the ori!!inal or II revised notification. 
(ii) Name. address. and telephone 

number of both the facility owner and 
operator and the asbestos removal 
c.mtractor owner or opP.rator. 

(iii) Type of operation: demolition or 
mnovation. 

(iv) Dellcription of the faciLity or 
arfected part of the facility including the 
size (square meters (square feet] und 
number of (loors). age. and present and 
prior use of the fncility. 

(v) Procedure. including analytical 
methods. employed to detect the 
presence ofRACM and Category land 
Category II nonfriable ACM. 

(vi) Estimate of the approximate 
amount of RACM to be removed from 
the facility In terms of length of pipe in 
linear meters (linear feet). surface area 
in square meters (square feet) on other 
fllciliiy components. or volume ill cubic 
melers (cubic feet) if off the fclcility 
components. Also. estimate the 
approximate amount of Category I and 
Cate.qory II nonfriable ACM in the 
affected part oC the facility that will not 
be removed hefore demolition. 

(\"ii) Location and street addre5s 
(including bailding number or name and 
noor or room number. if appropriate). 
city. county. and atate. of the Cacllity 
being demolished or renovated. 

(viii) Scheduled starting and 
completion dotes of asbesto,", removal 
work (or any other activity. such as site 
preparation that would break up. 
dislodge. or 8imilarly disturb asbestos 
muteriul) in a demolition or rl!novation; 
planned renovation operations lovolving 
individlUll nonscheduled operafions 
sh811 only Include the beginning and 
ending datc!) of Ihe report period as 
dt!8cribed In paragraph (a)(4)(iii) of this 
sectioD. 

(ix) Scheduled atarling and 
completion dates oC demolition or 
rt!novation. 

(x) Description of planned demolition 
or renovation work to be perfonned aod 
method(s) to be ealployed. including 

JI!molition or renovllt;on techniques to 
be used and description of uffected 
fac.i1ity .;omponel1t~ . 

(lti) Description oC work practices (.Inll 
englnecriJlR controls to be used to 
comply with the requirements of this 
subpart. Including asbestos removal and 
waste·handling emIssion control 
procedures. 

(xii) Name and location of the waste 
di~posal site where the asbestos­
contain;r.g waste material will bt! 
deposited. 

(x:i!) A certinccllion thClt Qt lelist one 
perlun trained as required by parngraph 
(c)(8) oC this section will supervise the 
:!tripping aud rcmoval dcscribed by this 
notification. This rC4uiremeDt shan 
become effective 1 year alter 
promulgation of this regulation. 

(xiv) For facilities described in 
paragraph (a)(3) of this section. the 
name. title. and authority of the State or 
local government representative who 
hilS ordcrlld the demolition. the date thut 
the order was issued. aod the date on 
which the demolitioo wu ordered 10 
begin. A copy of the order ahaU be 
G ttached to the 'notilica lion. 

(xv) Por emergency renovations 
described in puragP8ph (1l)(4}(lv) of this 
section. the dace aod hour clutt the 
emergency occurred. a d8acription of the 
sudden. unexpected event. and an 
explanation of how the event caused an 
unsafe! condition, or would causa 
equipment dllmage or an Wlre.asonable 
financilll burden. 

(xvi) Description of procedures to be 
followec in the event that unexpected 
RAe'll! is found or Category 11 nonfriable 
ACM becomes crumbled. pulverized. or 
reduced to pClwdu. 

(xvii) Name. address. aDU telephone 
nUDlber of the wDlite transporter. 

(5) The InfOllDDtion required in 
pantgraph (b)( .. ) of thia section must be 
reported using 8 form lIimilinr to that 
shown in Figure J. 

(c) Prooeduroll for OJIbeslo6 emiSision 
c:nntrol. Each owner or operator of a 
lIemolition or renovation activity to 
whom this paragr(.lph applies. according 
to paragrdph (al of this section, shall 
comply with the Collowing procedures: 

(1) Remove aU RACM from a facility 
being demolished or renovated before 
IIny activity begins that would break up. 
dislodge. or similarly disturb the 
mllteril.ll or preclude It~ess to the 
material for 8ubllequent removal. RACM 
need not be removed before dt!molition 
if: 

(illt il ultegory I Donfrlable ACM 
thut ill not In poor condition and Is not 
friable. 

(ii) It is on a facility co/'RfMlnent that 
encased In concrete or othur IIlmllarly 
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liar.! lIIaterial and is udcqulltely wet 
whencver exposed during demolition; or 

(iii) It was not accessible for testing 
and was. therefore. not discovered until 
uftrr demolition began and. as a result 
of thc J(!molition. the materilll cannot be 
sufely remvvcd. If not removed for 
fiilfety reasons. the exposed RACM and 
any asbclitos-contaminated debris must 
ue treated as asbestos-containing waste 
matt:rial and adequately wet at all times 
\lntil disposed of. 

(iv) They are Category II nonfriable 
ACM Bnd the probability is low that the 
materials will become crumbled. 
pulverized. or reduced to powder during 
demolition_ 

(2) When a facility compollcllt that 
contains. is covered With. or is coated 
with RACM is being taken out of the 
facility us a unit or in sections: 

(i) Adequately wet all RACM exposed 
during cutting or disjoining operations; 
~lOd 

(ii) Carefully lower each unit or 
section to the no or and to ground le\·cl. 
not dropping. throwing. sliding. or 
otherwise dilmaging or disturbing the 
RACM. 

(3) When RACM is stripped from a 
facility component while it remains in 
place in the facility. adequately wet the 
RACM during the stripping operation. 

(i) In renovlltion operations. wetting is 
not requ!red if: 

(A) The owner or operator has 
obtained prior written approval from the 
Administrator based on a written 
application that wetting to comply with 
this paragraph would unavoidably 
camage equipment or present a safety 
hilZard; lind 

(B) The owner or operator uses of the 
following emission control methods: 

(1) A local exhaust ventilation and 
collection system designed and operated 
to ca;>ture the particulate asbestos 
material produced by the stripping and 
removal of the asbestos materials. The 
:1\·,,\1'111 must (·:\hibit no visible emissions 
t;, lilt! uutside air or be designed and 
op~rated in accordance with the 
rt!quirements in § 61.152. 

(2) A glove-bag system designed and 
operated to contain the particulate 
asbestos material produced by the 
stripping of the &sbestos materials. 

(31 Leak-tight wrapping to contain all 
RACM prior to dismantlement. 

(ii) In renm'ation operations where 
wetting would result in equipment 
damage or a safety hazard. and the 
methods allowed in paragraph (cJ(3)(i) 
of this section Cllnnot be used. another 
method may be used after obtaining 
written aIJpro\'ill from the Administrator 

based upon a determination that it is 
equivalent to wetting in controlling 
emissions or to the methods allowed in 
paragrllph (c){3)(i) of this section. 

(iii) A copy of the Administrator's 
written approval shall be kept at the 
worksite and made available for 
inspection. 

(4) After a facility component covered 
with. coated with. or containing RACM 
has been taken out of the facility as a 
unit or in sections pursuant to paragraph 
(cJ(2) of this section. it sholl be stripped 
or contained in leak-tight wrapping. 
except 8S described in paragraph (c){S) 
of this section. If stripped. either: 

(i) Adequately wet the RACM during 
slripping: or 

(ii) Use Il local exhaust ventilation 
and collection system designed and 
operated to capture the pllrticulate 
asbestos material produced by the 
stripping. The system must exhibit no 
visible emissions to the outside air or be 
designed and operated in accordance 
with the requirements in i 61.152-

(5) For large facility components such 
as reactor vessels. large tanks. and 
steam generators. but not beams (which 
must be handled in accordance with 
paragraphs (c)(Z). (3). and (4) of this 
section). the RACM is not required to be 
stripped if the following requirements 
are met: 

(i) The component is removed. 
transported. stored. disposed of. or 
reused without disturbing or damaging 
the RACM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § 61.149(d){1)(i). (ii). and 
(iii) during all loading and unloading 
operations and during storage. 

(6) For all RACM. including material 
that has been removed or stripped: 

(i) Adequately wet the materiill nnd 
ensure that it remains wet until 
collected and contained or treated in 
preparation for disposal in accordance 
\'\'ith § 61.150; and 

(ii) Carefully lower the material to the 
ground and floor. not dropping. 
throwing. sliding. or otherwise damnging 
or disturbing the material. 

(iii) Transport the materiul to the 
ground via leak-tight chutes or 
containers if it has been remo\'ed or 
stripped more than 50 feet above ground 
level and was not removed as units or in 
sections. 

(iv) RACM contained in leak-tight 
wrapping that has been removed in 
accordance with paragraphs (cJ(4) and 
(c)(3)(i){B)(3) of this section ne£:d not be 
welled. 

(7) When thc temperature at the point 
of welling is below 0 °C (32 OF): 

til The owner or operator need not 
comply with paragraph (c){2J(i) and the 
wetting provisions of parAgraph (c){3) of 
this section. 

Iii) The owner or operator shall 
remove facihly components containing. 
coated with. or covered with RACM as 
units or in sections to the maximum 
extent possible. 

(iii) During periods when wetting 
operations arc suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the facility 
cnmponenlll Ilt the llf~Minnlnl(. middle. 
Ilnd end of each workday and keep daily 
temperature records available for 
inspection by the Administrator during 
normal business hours at the demolition 
or renovation site. The owner or 
operator shall retain the temperature 
records fur at least 2 years. 

(8) Effective 1 year Ilfter promulgation 
of this regulation. no RACM shall be 

.. etripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless at lellst one on-site 
representative. such as a foreman or 
management-level person or other 
authorized representative. trained in thc 
provisions of this regulation and the 
means of complying with them. is 
present. Every 2 years. the trained on­
site individual shall receive refresher 
training in the provisions of this 
regulation. The required training shall 
include as a minimum: applicability; 
notifications; material identification: 
control procedures for removals 
including. at least. wetting. local exhaust 
ventilation. negative pressure 
enclosures. glove-bag procedures. and 
High Efficiency Particulate Air (HEPA) 
filters: waste disposal work practices; 
reporting and recordkeeping; and 
asbestos hazards and workcf protection. 
Evidence that the required training hus 
been completed shall be posted and 
made a\'ailable for Inspection hy the 
Administrator at the demolition or 
renovation site. 

(9) For facilities described In 
paragr~ph (a)(3) of this section. 
adequately wet the portion of the 
facility thdt contains RACM during the 
wrecking operation. 

(10) If a facility is demolished by 
intentional burning. IlII RACM including 
Category I and Category 11 nonfriable 
ACM must be removed in accordance 
with the NESHAPbeforo burning. 
BIWNG CODE IS60-SOo4oI 
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NOTIFICATION or DEHOLITION AND RENOVATION 

-- -- -
operAtor pro)ec~ • Poat-mArk DatA Received NotificatioQ • 
- -- -
1. Ti'r~ 0~~ N·)TIFICATION c O-o(I~Lnai A-Aniaed C-Cancclled ,. 
II. 1·A(.·! Lll··y 1 Nf'ORMATl ON I I.I-n\lfv .. "' .. ~, ~.OOQ"a 1 c:.,n~t.4'C."f, and n\.har ~P'I' .lUL· I 

uWNER NAM£:: 

I '\~~(C5'" 

,: ~ l,". I Sc..c. •• : i p. , 
I - .-

~ ."\,.( r ... •• : Tall 

REMOVAL CONTRACTOR: 

s,.J .. Jt" .... , . 
,I :y : J Sc.ac.,eI lip. 

Cont:artl TWi. 

OTItEk OP£AA:'ORI 
~. . 

I 
I 
• 

Ail . llf! .... 

Cll". I S~.~ •• Zip. 

ContllCc.1 Tel, 

III. TYPE 01" OPERATION ( D-o..mo O-ordered Demo R-Reno"atlon t-Emer.Renovot!on 11 

IV. 1:; A.:B£STOS PRESENT? I Vea/Ho I 

V. l">'CI!. I':'Y DE:>CRIPTION I Incl~de build1nq name, number and t loor or rocoo n,_e ) 

Oldq NAID61 

AddrG'U;' 

CltYI I State, County. 

Si.t .. L<>cU. l ')n, 

is~lldir.q :; 12a, I • of 
,loor •• Age 1n Vearo" 

Pre.en:. Uset I Pe10r U"c, 

VI. f~OCEDURE, INCLUDING ANALY'l'!CAL METHOD, IF APPROPRIATE, USED TO DI':TEC"T THE PRESENCE 
OF A~nE!iTOS iiATERIAL: 

VII. A.?FROl(LKATE AMOIJNT OF Hontriable 
ASS:::S1'CS, INCLUDING: Aabet;t.08 

","t..r1al IIOt. Indlcete Unit ot 
1- 1Ie<}'J14ted "CM r.o be remove" JU.CH To a. IIoGoved _aaue_t llelov 
2- Cotequcy lAC" 1Ior. R~~ed 1'0 8e 
J. CAleqOI'Y I: .loCK lIot R~ved Rc:JDOved Cat I Cat II OMIT 

l'.pelO I Lnrt. Ln •• 
Surf 4C~ Areo Sqrt. 5q •• 
1·~1 kA~" 0,: • '0': ~ Itt Y Cc·",po"cn l curr.. Cu a, 

VIII. :;CHEOUJ.ED OATES ASBESTOS IU:HOV~ I_/OD/HI Start' Ca....plet •• 

Il(. SCHEOUUD DATES DEHO/RENOVATION IM/OD/VY) Sc,a.ct. Co.pl .. r.e, 

C·~nll n" .. J on ;:0"'1" l~ 

riq:JI 'p ~ · ••. H.II ! c.Hion of Demolition and Renovation 
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NOTI FICATION OF DEKOLITION AlID RENOVATION (oonunued, 

F DESCRIPTION OF PLANNED DEHOLITION OR RENOVATION WORK, AND METHOD (S , TO D£ USED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EHISSIONS OF ASBESTOS AT THE DEKOLITIOK AND RENOVATION SITE: 

XII. WASTE TR.VIS PORT ER n 
11..-. 
Ad<lrfl5. 

C~tv' J St.at.e. E~p. 

Cont.act. Persont Telephon •• 

WASTE T~SPORTER t2 

N..,... 
AddreC8. 

C~ty. I Slat •• lip. 

Conta.,t "er~an. Telephone. 

XIII. WASTE DIS?OSA!. SIT£ 

H..,... 
t.ocatlo'H 

Cuy. I St.at. •• 11.p, 

Telephone. 

0 
XIV. IF DEMOLITION ORD£R.£D BY A GOVERNMENT AGENCY, PLEASE IDENTIn' THE AGENCY BELOWI 

II ..... ' I Title, 

Authority, 

Date of Order IM/DD/n,. I Date Ordered to Seq in lItH/ODIn" 

xv. FOR EMERGENCY RENOVATIONS 

D~to and Kour ot &marqen~y IItH/DD/n,. 

De • .,r lpllon of lh,. Sudd.,n, Unexpected 2ven~1 

Erplanat~on ct how t.n. Avent cau •• d unsafe .,ond l. tio •• or would ""~ equJ.p .... nt d ....... qe 
O~ an unreasonable flnaneal burden. 

XVI. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN 'THE EVENT TBAT UNEXPECTED AS8ESXOa U 
FOUND OR PKEVIOUSLY NONFRIABLE ASBESTOS MATERIAL BECOHES CRUMBLED, PlILV£RIZW .. 
OR REDUCED TO POWDER. 

XVI. I CERTIFY THAT AN INDIVIDUAL TRAX~£D IW THE PROVISIONS OF THIS R.£GULATION (40 cnt 
PART 61, SUBPART H, WILL BE ON-SITE DURING TRr: DEHOLITION OR RDlOVATION AND 'EVI'OE1IIC 
THAT THE RE~UlRED TRAINING BAS ~ ~COMP.LI~D BY TRIS PERSON W1:LL BE Avan.nry.!, 
FOR INSPEC~ION DURING NORMAL BUSIN~S5 HOURS. (Reguired 1 ~4r 4f~er promulqacion, 

(Si9U4tUr-e of owner/Operacoq (-E>at~ , 

XVII. I CERTIFY THAT THE .!\BOllI: INFOIUU.TIOH IS CORRECT. 

(Siqnatur-e of Oo.mer/Opar4tor, (i>6't.., 

Figure 3. rlot i ficat;DII ·of Demoli1:~on ana Renovation 

a'LUNQ CODE asao.so-c 
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9. S;!(;tion 61.148 is redl!signated as 
§ 61 .HU ilnd is amended by revising 
paragraphfl (a). the introductory text of 
(hi. pUrIIsrnph lb)(2). and pllrllgrllph (d) 
to reud as fullows: 

§ 61.146 Standard lor sptllylng. 

(,,) For spray-on application on 
huildings. structures. pipes. and 
conduits. do not use mltterial containing 
more than 1 percent asbestos as 
determined using the method specified 
in appendix A. suupllrt P. 40 crn part 
763. section 1. Polarized Light 
Microscopy. (!xcept as provided in 
paraHr;tph lc) of this section. 

Ih} for spray-on application of 
muterials that contain more than 1 
percent asbestos as determined using 
the method specified in appendix A. 
suupart F. 40 eFR part 763. section 1. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
provided in pllragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray-on 
application of the asbestos-containing 
material or use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
outside air. 

(d) Owners or operators of sources 
subject to this paragraph are exempt 
from the requirements of § § 61.05(a). 
61.07 and 61.09. 

10. Section 61.149 is redesignated as 
§ 61. 147. paragraphs (b) (1) and (2) are 
revised. and paragraphs (b)(3) through 
(b)(8) are added to read as follows: 

§ 61.147 Standard for fabricatIng. 

(b)' •• 

(l) Discharge no visible emissions to 
the outside air from any of the 
operations or from any building or 
structure in which they are conducted or 
from any other fugitive sources: or 

(2) Use the methods specified by 
§ 61 .152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
outside nir. 

(3) Monitor each potential source of 
asbestos cmillsions from any part of the 
fabricating facility. including air 
cleaning devices. process equipment. 
und uuildings that house equipment for 
material processing and handling. at 
least once each day. during daylight 
hours. for visiulc emissions to the 
outside air during periods of operation. 
~he monitoring shall be by visual 

observation of at least 15 seconds 
duration per source of emissionll. 

(4) Inspect each air cleaning device at 
least once eftch week for proper 
operation and for changes that signal 
the potential for malfunctions. including. 
to the maximum extent possible without 
dismantling other than opening the 
device. the presence of tears. holes. and 
abrasions in filter bags and for dust 
deposits on the clean side of bags. For 
air cleaning devices that cannot be • 
inllpected on a weekly basis according 
to this paragraph. submit to the 
Administrator. and revise as necessary. 
a written maintenance plan to include. 
at a minimum. the following: 

(i) Maintenance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following: 

(i) Date and time of each inspection. 
(ii) Presence or absence of visible 

emissions. 
(iii) Condition of fabric filters. 

including presence of any tears. holes. 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filters. 

(v) Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request and make 
available at the affected facility during 
nonnal business hours for inspection by 
the Adminilltrator. all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

11. Section 61.150 is redesignated as 
§ 61.148 and revised to read as follows: 

§ 61.148 Standard for Insulating materials. 

No owner or operator of a facility may 
install or reinstall on a facility 
component any insulating materials that 
contain commercial asbeslos if the 
materials are either molded and friable 
or wet-applied and friable after drying. 
The provisions of this section do not 
apply to spray-applied insulating 
materials regulated under § 61.146. 

12. Section 61.151 is redesignated as 
§ 61.149 and IS amended by revising 
paragraphs (0). (b). introductory text of 
(c).IC}(l) Iii} and (iii). nnd (c}(2). lind 

6dding new paragraphs (d) through (f) to 
read as follows: 
o e1_U~ Standard for w .. t. dtGfloaat for 
4sbeatoa milts. 

(ft) Deposit all BIIbestos-containing 
waste material at a waste disposalliite 
operated in accordance with the 
provillions of § 61.154; and 

(b) Discharge no visible emissions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailings conveyor. or use the methods 
-specified by 161.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. Dispose of the asbestos 
waste from control devices in 
accordance with § 61.150(a) or 
paragraph (c) of this section; and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packaging. or on-site 
transporting of any asbestos-containing 
waste material. or use one of the 
disposal methods specified in 
paragraphs (c) (1) or (2) of this section. 
&s follows: 

(1)' • ° 
(ii) Discharge no visible emissions to 

the outside air from the wetting 
operation or use the methods specified 
by 161.152 to clean emillsions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. 

(iii) Wetting may be suspended when 
the ambient temperature at the waste 
disposal site is less than -9.5 °C (15 OF). 
as determined by an appropriate 
measurement method with an accuracy 
of ± l'C (± 2 OF). During periods when 
welting operations are suspended. the 
temperature must be recorded at least at 
hourly intervals. and records must be 
retained for at least 2 years in a form 
suitable for inspection. 

(2) Use an alternative emission 
control and waste treatment method 
that has received prior written approval 
by the Administrator. To obtain 
approval for an alternative method. a 
written application must be submitted to 
the Administrator demonstrating that 
the following criteria are met: 

(i) The alternative method will control 
asbestos emissions equivalent to 
currently required methods. 

(ii) The suitability of the alternative 
method for the intended application. 

(iii) The alternative method will not 
violate other regulutionfl. 

(iv) The alternative method will not 
result in increased water pollution. land 
pollution. or occupational hazards. 

(d) When waste is tran'ported by 
vehicle to a disposal site: 
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(1) Mark vehicles used to transport asbestos-containing waste materiul.ia 
LlsiJestos-contuining waste material delivered to the disposal site. 
during the loading and unloading of the leI For all asbestos-containing waste 
waste so that the signs arc \·isible. The material transported off the facility site: 
markings rrwst: (1) Maintain asbestos waste Ihipment 

(i) Be displayed in 6uch a manner and records. using a form similar to that 
location that a person can easily read shown in Figure 4. and include the 
the legend. following inionnetioll! 

(ii) Conform to the requirements for 51 (i) The name. address. and telephone 
cm X 36 cm (20 in X 14 in) upright .' number oC the wllste S'!lIera'or. 
Cormat signs specified in 29 CFR (ii) The name and address of the local. 
1910.14S(d)(4) and this paragraph; and State. or EPA Regional agency 

(iii) Display the following legend in responsible for administering the 
the lower panel with letter sizes and asbestos NESHJ\P program. 
styles of a visibility at least equal to (iii) The quantity of the asbestos-
those 'specified in this paragruph. containing waste material in cubic 

meters (cubic yards). 

legend 
OANqElt 

ASBESTOS DUST HAZARD 
CANCER AND LUNG OtSEASE HAZARD 

Auiliurizad Penonnal OAIy 
Notation 

2.S em (1 inch) Sans Serif. Cathie or Btoclc 
2.5 em (1 inch) Sans Serif. Gothic or Block 
1.9 em (¥4 inch) s.a. Sui!. Gothic ·Clr llloclc 

14 Point Golhi.c 

Spacing between any two lines must 
be a least equal to the height of the 
upper of the two lines. 

(2) For off-site disposal. provide a 
copy of the waste shipmeat reoord. 
described In paragraph (e)(l) of this 
section. to the disposal site owner or 

era-tor at the same time as the 

(iv) The nBlIle and telephone number 
of the disposal site operator. 

(v) The nallle and physical site 
location of the disposal site. 

(vi) The date transported. 
l vii) The name. address. and 

telephone number of the transporter(s-). 
(viii1 A certification that the contents 

of this consignment are fully and 
Jlccurately delcribed·by proper shipplDg 
name and are-claasified. packed. 
marked. and labeled, anti are iA Jlll 
respects in proper condition for 
transport by highway according to 
applicable interaational and government 
regulations. 

(2) FOC"waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the des~ated 
disposal site. is n01 received by the 

WAste generator within 35 duys of the 
date the waste was accepted by the 
initial trsnsporter. contact the 
transporter and/or the owner or 
operator of the desianated disposal site 
to determine the status of the wa.te 
shipment. 

(3} Report in writina 10 the 4oca!. 
StBte. or EPA Regional office 
responsible for adminiatering the 
asbestos NESHAP prosralll for the 
waste generator if a copy of the waste 
shipment record. signedhy the owner or 
operator of the designated waste 
disposal site. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial tranaporter. -Include In the report 
the following Information: 

(i) A copy of the waste shipment 
record for which a OIMftmtat~ of 
deliv.ery WAS J101.received. and 

{u) A cover letter aigned by the waste 
&eneratorecp1aillil18 the efforts taken to 
locate the asbestos waste shipment and 
the :relults of tbose efforta. 

l4) Retain a OOPY of aU waste 
shipment records. including a copy of 
the w.nte shlpmen1 record signed by the 
GWDcr.or opera1ordthe designated 
w.ute diapo .. l aile. fur atJeast 2 years. 

(0 Furnish upon request. and make 
Jlvailab1e Tor inspec.UoQ by the 
Administr!l1or. an records required 
-uAder tbis .ectioa. 
IIIU./NQ COO£ ~ 
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( 
l. "..Jork site name ana mal ling aadress Owner's name Owner's I telephone no. 

2. Operator's name ana address Operator's 
telephone no. 

3. ,1as te d i sposa I site (WDS) name, WDS 
mailing address, and physical site phone no. 
location 

... Name, and address of responsible agency 

0 
-' 
It:! 

Total quantity ~ 5. uescription of materials 6. Containers 7. CJ 
c: No. Type m3 (ydJ ) 
.:J 

<..:: 

8. SpeCial hanaling instructions and additional information 

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this 
consignment are fully and accurately described above by proper shipping 
name and are classified, packed, marked, and labeled, and are in all 
respects in proper condition for transport by highway according to 
applicable international and government regulations. 

Printed/typed name & title Signature Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & tit I e Signature Month Day Year 
~ 

.lJ Address and telephone no. -' 
~ 

" 0 
0.. II. Transporter 2 (Acknowledgment of receipt of materials) '" c: 
It:! 
~ Printed/typea name 6 title Signature Month Oay Year I-

Address and telephone no. 

Il) 12. Discrepancy indication space -' ..... 
V'l 

~ 
13. Waste disposal site 

It:! owner or operator: Certification of receipt of asbestos materials V1 
0 covered b~ this manifest excegt as noted in item 12. Co 

'" Printea/typed name & title Signature Month Oay Year ..... 
Cl 

(Continued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbestos waste is generated and 
the ' address where the facility is located. In the appropriate spaces, 
also enter the name of the owner of the facility and the owner's phone 
number. 

2. If a demoiition or l'er.ovation, enter the name and address of the company 
and authorized agent responsible for performing the asbestos removal. 
In the appropriate spaces, also enter the phone number of the operator. 

3. Enter,the name, address, and physfcal site location of the waste 
disposal site (WOS) that will be receiving the asbestos materials. In 
the appropriate spaces, also enter the phone number of the WOS. Enter 
"on-s i te" if the waste wi 11 be di sposed of on the generator's property. 

~. Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

5. Indicate the types of asbestos waste materials generated. If from a 
demolition or renovation, indicate the amount of asbestos that fs 

Friable asbestos material 
Nonfriable asbestos material 

6. Enter the number of contafners used to transport the asbestos materials 
listed in item 5. Also enter one of the following container codes used 
in transporting each type of asbestos material (specify any other type 
of container used if not listed below): 

OM - Metal drums, barrels 
OP - P.lastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

7. Enter the quantities of each type of asbestos material removed 1n un1ts 
of cubic meters (cubic yards). 

8. Use th1s space to indicate special transportation, treatment, storage 
ur disposal or 8ill of ladfng information. If an alternate waste 
disposal site is designated, note it here. Emergency response 
telephone numbers or similar informatfon may be included here. 

9. The authorized agent of the waste generator must read and then sign 
and date this certificat10n. The date is the date of receipt by 
transporter. 

NOTE: The waste generator must retafn a copy of this form. 

(cont1nued) 

Figure 4. Waste Sh1pment Record 
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r--~~nsoorter Sect i :n (I terns 10 6 11) 

10. & 11. Enter nlxe, address, and telephone nuw~er of each transporter 
used, if applicable. Print or type the full name and title of 
person accepting responsibility and acknowledging receipt of 
materials as listed on this waste shipment record for transport. 
Enter date of receipt and signature. 

NOTE: The transporter must retain a copy of thi s form. 

Disposal Site Section (Items 12 & 13) 

12. The authorized representat1ve of the WOS must note in this space any 
discrepancy between waste described on this manifest and waste actually 
received as well as any improperly enclosed or contained waste. Any 
rejected materials should be listed and destination of those materials 
provided. ~ site that converts asbestos-containing waste material to 
nonasoestos material is considered a WOS. 

13. The signature (by hand) of the authorized WDS agent ind1cates 
acceptance and agreement with statements on this manifest except as 
noted in item 12. The date 1S the date of signature and rece1pt of 
sh i pment. 

NOTE: The WDS must retain a completed copy of this form. The WOS must 
also send a completed copy to the operator listed in item 2. 

Figure 4. Waste Shipment Record 
81l.UNO COO£ &S&O-so-c 
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IJ Sl~ctilln (il.l!;:! is rClh~~iHnah!d as 
§ (il.t:;O Hnd is f(·ViSI·J (I) rC(ld .15 

lullcws: 

§ 61.150 Standard 'or waste dtsposal 'or 
manufacturing. fabricating. demolition. 
renovation. and apraying operations. 

Em.h IIwn,'r or opp.rutor of any source 
(;ol.'crcd under the 'provisions of 
§§ In.H4. 61.H5. 61.146. and 61.147 shall 
cum ply wilh Ihe following provisiun!': 

(a) Disch"rJlI! no visible emissions 10 
thl! IJutsiclll air during the collection. 
prur:l's:.il1!( (including inciJwration). 
"m;I..'I~in~. ur tmn~purtin~ of any 
.Ishestus-cont,.ining wllste material 
~1 : lwr:I\I!d hy thl! snurce, ur usc onc of 
till' elllissiun cUlltrul and waste 
tJ'!! •• tmcnt methods spl!cified in 
p .. ra~ruphs (a) (1) through (4) of this 
St!(:tiun. 

(I) Adequately wet asbestos­
c:lJntainin)l waste material CIS follows: 

(i) Mix control device asbestos waste 
tn fllrm a slurry; udequately wet other 
ashestos-contilining waste material: and 

(ii) Discharge no visible emissions to 
the outside air from ·collection. mixing. 
welling. <snd handling operations. or use 
the mcthods specified by § 61.15Z to 
clean emissions containing particulate 
asbe:itos material before they escape to. 
or are vented to. the outside air; and 

(iii) After wetting. seal all asbestos­
ontilining waste material in leak-tight 
.ontuincrs while wet: or. for materials 
thut will not fit into containers without 
udditional breaking. put materials into 
h';;k-lIJlht wrapping; and 

(i\) Lilbelthe cuntuiners or wrapped 
nwterials specified in paragrGph 
(lilt 1 Hiii) of this section using warning 
labds spl!cified by Occupational Safety 
and Health Standanls of the Depurlment 
IIf Liluor. Occupational Safety and 
I It·alth Adm inistration (OSHA) under 29 
cm 1!HO.1001{;)(2) or 1926.58(k)(2)(ii i). 
"h.~ laLeb shall be printed in leiters of 
:<lIfficil!nt size' nnd cuntrust so as to be 
... ·ihlily \'Jsilole and Il·gible. 

(v) ror a~uc!Jtos-containing waste 
materidl to be transported off the facil ity 
site. I;;bel containers or wrapped 
materiuls with the name of the waste 
l!cncrator and the location at which the 
waste was genp.ratcd. 

(2) PrUCt'SS Ifsbestos-containing wast~ 
nwterial into rwnfrl.Jble furms as 
fulluws: 

(i) form allllsbestos-containing waste 
material into nonfriable pellets or other 
SIWpCll: 

(ii) Discharge no visible emissions In 
the outside lI ir from colleclion and 
prncI!ssinA uperations. including 
incineration. or use the method specified 
Iy § 61.152 tu clean emissions 
onl.lining \IHrticulatl! nsucstos mlltcrial 

Ldore the'Y escape Il'. or 'Ire vcntl!d to. 
the outside air. 

(3) For folcilitics demolished where the 
RACM is not removed prior to 
dl!molition according to ~ § 61.14s(C)(1) 
(i). (ii). (iii). and (iv) or for facilities 
demolished according to § 61.145(c)(9). 
adequately wet asbestos-containing 
waste material at al\ times after 
llemolition Dnd keep wet during 
handling and loading for transport to a 
dispnsal site. Asbestos-containing waste 
mntr.rials covered hy this paragraph do 
1I0t have to he sealed in leuk-tight 
cunh.iners or wrapping but may be 
transported and dlllposed of in bulk. 

(~) Use an altern.ative emission 
cuntrol and waste treatment method 
that has received prior approval by the 
Administrator according to the 
procedure described in § 61.149(c)(2). 

(5) As applied to demolition and 
renovation. the requirements of 
pnragraph (a) of this section do not 
apply to Category I nonfriable ACM 
waste and Category II nonfriable ACM 
waste that did not become crumbled. 
puh·erized. or reduced to powder. 

(b) All asbestos-containing waste 
material shall be des posited as soon as 
is practical by the waste generator at: 

(I) A waste disposal site operated in 
accordance with the provisions of 
§ 61.154. or 

(2) An EPA-approved site that 
converts RACM and asbestos­
containing waste material into 
nonasbestos (asbestos-free) material 
according to the provisions of § 61.155. 

(3) The requirements of paragraph (b) 
of this section do not apply to Category I 
nnnfriable ACM that is not RACM. 

(c) Mark vehicles used to transport 
n!;l!estos-containing was Ie material 
during the loading and unloading of 
wallie so tholt the signs are visible. The 
markings must conform to the 
requirement:! of § § 61.149(dI(1) (i). (ii). 
and (iii). 

(d) for all asbestos-containing waste 
material transported off the facility site: 

(1) Maintain waste shipment records. 
using a form similar to that shown in 
Figure 4. and include the following 
information: 

(il The name. address. and telephone 
number of the waste generator. 

(ii) The name and address of the local. 
State, or EPA Regional office 
rcsponsible for administering the 
asbe!ltos NESHAP program. 

(iii) The approximate quantity in cubic 
meters (cuLic Yllrds). 

(IV) The name and telephone number 
of the disposal site operator. 

(v) The name and physical site 
lOl:ution of the disposal site. 

(d) The date transported. 

(vii) The name. address. and 
tel~phonc nllmbt!r of the trHnsporter(s). 

(~'iii) A certification that the contents 
of this cllnsignment are fully and 
accuratl'ly described by proper shipping 
name lind are classified. packed. 
miirked. and labeled. and are in all 
respects in proper condition for 
transport by highway according to 
applicable international and government 
regulations. 

(2) Provide a copy of the waste 
shipment record. described in paragraph 
(d)( J) of this section. to the disposal site 
owners or operators at the same time as 
the asbestos-containing waste material 
is d('livered to the disposal site. 

(3) for waste shipments where a copy 
of the waste shipment record. signed by 
the owner ur operator of the designated 
disposal site. is not received by the 
waste generator within 35 days of the 
date the waste was accepted by the 
initial transporter. contact the 
trdnsporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
Stat~. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipment record. signed by the owner or 
operator of the designated waste 
disposal site. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial transporter. Include in the report 
the following information: 

(i) A copy of the waste shipment 
record for which a confirmation of 
delivery was not received. and 

(ii) A cover leller signed by the waste 
generator explaining the efforts taken to 
locate the asbestos waste shipmpnt tlnd 
the resltlts of those efforts. 

(5) Retain a copy of all waste 
shipment records. including a copy of 
the waste shipment record signed by the 
owner or operator of the designated 
waste disposal site. for at least 2 years. 

(e) Furnish upon request. and make 
available for inspection by the 
Administrator, all recorda required 
under this section. 

14. Section 61.153 is redesignated aN 
§ G1.151 Dnd is amended by revising the 
introductory text. paragraphs (a)(2). 
(al(~). and (b)(J). and adding paragraphs 
(d) und (c) to read as folIow,: 

§ 61.15 t Standard for tnactiv. waat. 
dtapoe.al allea lor aabeatoa mllta and 
manufacturing and labrlcatlng operatlona. 

Each owner or operator of any 
inactive waste disposal site that was 
operated hy sources covered under 
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§ § (;1.1 U. 61.1H. or 61.H7 and received 
deposits of 1l:lIJl!stos-contoining wllste 
roilterisl Rt=nerated by the sources, shall: 

(a) ••• 

(2) Cover the asbclitos-containing 
wllste materidl with at least 15 
(:Imtinh..'ters (11 inchesl of compltch:d 
IIl1nnshelitos-containing muterial. and 
!(ruw und maintain a cover of vegt!tution 
un tht! urea uJI:quute to prt:vent 
1"pOSIJre uf the ashe!ltos-contuining 
wilste muterial. !n dcs!!rt ureal! where 
vegetation woultl be dirncult to 
maintaia. at I..:ast a lu.ltlltional 
Ctmtim~te .. s (3 inchea) of wdl-graded. 
nonasbestoll crushed rock may be 
pl.Aced on t»p of the final cover instead 
c;f vc!gf!taliun and mainlained to pre\'ent 
emissions: or - , 

(4) ror iI'uctive w~u;te disposalsite~ 
for asbestos tailings. a rellinous or 
pelroleum-tl:'1:lfld dust suppression agent 
that cii':dively binds dust to control 
liurface a ir t:missions may be used 
instead oi the! methodfl in paragrapha (a) 
(1). (2). and (3) of this section. Use the 
agent in the manner and frequency 
recommended f'lf the particular 
ashe:ltl)s tailL'l8S by the manufacturer of 
the dust sUIJprC!ssion agent to achieve 
and maintain dust control. Obtain prior 
written approvld of the Administrator to 
use other equully effective dust 
suppression agents. For purposes of this 
pdra&raph. any used. spent. or other 
waste oil is not considered a dust 
suppres:aion agent. 

(b) ••• 
(3) Wh,~n rcquesting a dt!termination 

on wht!lht~r a natural barrier adequately 
d~t'!rs public access. supply informalion 
enabling the Administrator-to determine 
whether (0 fence or a nutural barrier 
IIdequulcly deters access by the general 
public. 

(d) Nulify the Administrator in writing 
III 1~3!1t-l5 ddys prior to excavating or 
olherwise: d i s'. ~rbing any asbeslos­
containing wa:.tc male:rial thai has been 
deposited at 8 waste disposal sile under 
t!lis section. und follow the procedure:! 
spccifitld in the notification. If the 
(!xca\'utiO:l will begin Oil a dute other 
Ibl~ Ihl! Or.I! con!aaned in the original 
n::ltice. nolice of the new start datt! nicst 
be provid~d 10 the Administrator at 
leasl 10 working days before excavation 
begins and if! no evunl shull excavaliclO 
IJc~in earlier than Ihe date specifiod in 
I~e ori~inal no!ificali(ln. Incbde the 
f.;llowing information in Ihe nOlice: 

(1) Schct!II!('11 starting and complelion 
d:t!es. 

(2) Reallen for disturbillR the waste. 
{JJ Procedures to be used to control 

,·missions during the cKCClvalion. 

slorage. truru/port. and ullimote disposal 
of Ilw excovuled asbeslos-conlaining 
W:l6tl! material. II det!med necesllary. the 
Administrator may require changes in 
the emission control procedures to be 
u!ll'!d. 

(4) Location of any teanpordry storage 
lIitl! Hnd thll final clispollul site. 

(e) Within 60 dllYs of 1\ lIite bt:cominA 
inaclive and after the effective date of 
thill subpart. record. in tlccordance with 
State lliw. a notation on the deed to the 
fucili!y property and on any Ilther 
instrument that would norm .. Uy be 
I!xi:tmined during Ii title lIt!arch: this 
nutalion will in pt:rptltuily notify any 
potential purchaser of the property that: 

(1) The land baa been used for the 
disposal of asbestos-containing waste 
malerial: 

(2) The survey plot and record of the 
location and quantity of asbestos­
containing waste clisposl!d of within the 
dls~osal site rC!quired in § 61.154(f} have 
been filed with the Administrator; and 

(3) The site is subject to 40 CFR part 
61. subpart M 

15. Section 61.154 Is redC!signated as 
§ 61.152 and amended by removing 
paragraph (a)(1J(i). redesignating 
paragraphs (a)(l)(iiHiv) as paragraphs 
(a)(l)(i)-{iii). redesignating paragraph 
(b)(2) 8S paragraph (b){3). revisIng the 
introductory text of paragraph (a) nnd 
paragraphs (b){l) and (b)(3). and adding 
paraHraphs (a)(3) and (b)(2) to read as 
follows: 

~ 61.152 Air deanlng. 

(a) The owner or operator who uses 
air cleaning. as specified in § § 61.142(a). 
61.144(b)(2). 61.14S( c)(3 Hi)CB)( 1). 
til .H!;(C)(4)(ii).61.145(cJ(11)(ij. 
61.14tl(b){2). 61.H7(b)(2). 61.149(b). 
fil.H9(c}(1)(ii). 61.150(a)(1)(ii). 
01.1S1J(a)(2)(ii). and 6US5(e) shall: 

(3) For ftlbric filter collection devices 
installC!d after January 10, 1989. provide 
ior easy in!lpection for f,lUlly bags. 

(b) • • • 
(tJ After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fdbric filler is not fe~ible. the 
Administrator may authorize as B 

Rubstitule the use of wet collectors 
dCS1llllt!d to operate wilh 0 unit 
contacting energy of al least 9.95 
kilopascals (40 inches wu!er SlIge 
prl!ssure). 

(2) Use a HErA filter that is certified 
10 be at leasl 90.97 percenl efficient for 
03 micron parlicles. 

(3) Tht! Adminilltrator muy oulhcrize 
Ihe use uf filtering equipment olher than 
described in paragraphs (0)(1) and (b)(l) 
IIOJ (2) of lhis scclion if the owner or 
opera lor demonslrates 10 the 

Admini:ltrator·. s8lilifac:tinn that 11111 
eq!li\· .. lclIl 10 Ihe dClIr:riberl <!qulpmcnt in 
fil:ering pal'ticulate! asbl!sl», lIlaterial. 

10. Section 61.155 is redesignuted as 
§ 61.153 and alUeuded by redesjgn.lting 
paragraphs (a){J) and (41)(.1) as 
paragraphs (a)(oI) and (d){S). 
rellpectively. revIsing the Introductory 
text of parHgrapha ( .. J. (u){4). ond (u)(5) 
ond rl:vislng paragraphs (a){2). (a)(4J(\i) 
and (iiiJ. and (b). Rnd adding pnragrflph 
(a)(3) to read ns follows: 

§ 61.15J fleportlng. 

(a) Any new soul"Ce to wh:ch this 
subpart Ilpplies (with the exception of 
sources subject to § § 61.143,61.146. nnd 
61.14d). which has an initinl startup date 
preceding the effective date of this 
revision. shall provide the following 
infllmtation to the Administrator 
postmarked or delivered within 90 duys 
of the efft:ctive date. In the case of a 
new 1I0urce that does not have an initio I 
startup date preceding the effective 
date. the information shall be provided. 
postmarked or delivered. within 90 days 
of the initial startup date. Any owner or 
operator of an existing source shall 
provide the rollowing information to the 
Adminillli'ator within 90 days of the 
effective date of this subpart unless the 
owner or operator of the exill1ing source 
has previously provided this information 
to the Administrator. Any chlUlges in th, 
information provided by any existing 
soul"Ce shaH be provided to the 
Administrator. pOlltmarked or delivered. 
within 30 days ufter the ('.hange. 

(2J If a fllbric fitter d'!vice is used to 
control emissions. 

(i) The airflow permeahility in mill 
min/m2 (ftll/min/f12) if the fabric filter 
device uscs a woven f:Jbric. nnd. If the 
fabric is synthetic. whether the fill ysm 
is spun or not spun; and 

(ii) If the fabric filter de\·ice u!lp.s II 
felt~d fahric. Ihe denllily in sImI (ozl 
yd l ), Ihe minimum thlckncss In 
rnjllimel~rs (inches). and the airflow 
permeability in mll/min/m" (flll/minl 
ft2). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4) For lIources 8ubJect to U 61.U9 
unt! 61.150: 

(ii) The i:tveraBe vulume of Ilsbeslos­
contllininH wasle lUa~rU!1 disposed of. 
mellsufl=d in rna/day (yd'/doy); and 

(iii) The emiss.ion control mothods 
used in all stages of wuue disposul: and 

(Si For 80~1I6ubiect to §§ 61.151 
Hnd 61 .154: 
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lu) The inroJrmatio" mquircd by 
paragraph (b) of this 54'ction must 
iI':l:nOllJilll:/ the information required by 
~ m. to. Ac:th'c waste disposal sites 
"ubil'/:I ti) 4 fil.l:H sh.Jll ills" comply 
with this pro\'i:lil\n. Roadways. 
ci"moiitilln an~ll' .. nov4:ion. !>praying. 
lind insuicltillq mat~riills are exempteJ 
I~o:n the retlllirements of I til.10(a). 'jne 
ir.f .... illullion u4!scrilJcd in this section 
must bc rt:port.:d usin~ the format of 
Appcndix A of thi;; part all a g!liJe. 

17. S-:I;!ion 61.156 is rrdcsignatcd as 
§ tll.!;;\ and amended by r~vising the 
il1'rct!I~(/or:; text of § 61.15-1. paragraphs 
(;:! a:IJ ju). nr.d IIddir.~ paragratlhs ee) 
t::nH!~h (i) to read a!\ follows: 

§ 61. ',)4 Standard tor active waste 
dispvnt sll~s . • 

F.; .. :h OWllcr or c~t'ru!or of an QL.tiv~ 
wa<;!l! disposal site thai rt!ccives 
a;;hr.slo'l·c:orttainin;t waste material ir!!n1 
11 s;;un:e cuvl~red unJer § ~ tll.H9. tll.1SO. 
I'r li:'155 :.ha!1 mo!~t ~h\' reql.&irements of 
tltis ~t ... tion. 

(:-) Rath.:r than m~o!t lhl! no visible 
em::;si"n r'~'I'!ir~mt!lIt of para~rnph (a) of 
t n i~ ""1:1 ior:. :1\ Ih.· end of each oJl~raliJlt: 
c1:ly . 0: al least ont:e every 2;1, hour 
1\~~1 •. ;;1 ",hi!~ the sHe iii in continuous 
t~ lJl·~.ltiun. th" :1 ,,: It·,; t05":0I1ta ining 
W.Jsti! malc!ridlth .. : nas been deposiled 
lit th~ sit~ t.I'lring the operating day or 
prcviuus 2~hour period lIhal1: 

(1) 11t! cO\'crl?,1 with at leastlS 
(I:l~timetcr;; (ii iI.chell) of cumpa&:ti'd 
r::;nasb.!stos-i:untaining material. or 

(:!) De covered with II resinous or 
r~~trolcum·bc3li~d dust suppression a~cnt 
tl.at efft!cti1.'dy binds dust and contrui:i 
,. inu cros;on. Such an agent-shall be 
l!sl!d in the m;mner and frequency 
r:·.:onllncnc4!d fur the particular dust by 
th! uust sup~ression agent naallufactllrer 
1,1 achic\;e <lnd maintain 'dust control. 
Oth~r t~4Uill:y effet:live dust suppression 
A~CIl!$ m.IY h~ lIsed upon prior approval 
h ' 11;/, A(tllIinistr:II'lr. For purposes of 
t' ;,; 1'.lril:~raph. any used. lljJPolI1. or olo.'r 
\\ ·" ; I·! nil is nut clInsiJercd a ciu&t 
I(, tjlllrcssitlll a~cnt. 

1:1) ,ta:h.:r thall mc.~t the no visible 
(·m;ssil.ln :-cquirement of parugrdph (a) of 
this section. U$e an alt~mative 
t·mis:.ions control method thilt has 
rl!(:civl!d prior WTill.~n approval t-y tht." 
Administrator aCLor.lin8 to the 
III or.edure~ descrilJed in § 61.149(c)(2). 

It·) Fllr all ;ls~.:sto:f·containing wallie 
n:utl!ri;t\ rt!celved. 'he owner or operator 
01 the at:li\.'~ waste disposal !iile sn'\lI: 

(1) M.lillla!:l w:n'c shipment recorJs. 
I/siflH a f,)fIn simllar 'tl thllt sho~\'n ill 
f .gl/I'l.' 4. lind I:lCItIlIt! t~t! fl,llow!lIg 
infurmat itlO: 

Itl The ",I me. ad(I;~:,s. an.:! telt·phnr.p. 
.:lIlltc:r oi tho' W.JS'I' Sl!'nerator. 

(ii) The name. address. Itnd tdephone 
num\;~r of the transporter(s). 

(iii) The quantity of the .ubestos­
cuntaining waste malerial in cubic 
meterlllcuhic yards). 

(iv) The presence of improperly 
enclosed or uncovered waste. or any 
IIshestos-i:ontaining waste material not 
scaled in lead·tight containers. Report in 
writing to the local. Statp.. or EPA 
Rr.~ional oifice responsible for 
administering tile asbeslos NF.sUAP 
program fllr the w8llte generator 
l'uentifieJ in the waste shipment 
rer-oro). and. if different. the local. State. 
or EPA Rel!ional office responsible for 
:fdminililerir.g the asbestoll NEStlAP 
Jlflll(rum for the di:tposal aite. by the 
foiloJv..ing working day. thP. presence of a 
lii~nificant amount of improperly 
cndosed or uncovered waste. Submit a 
(,)py of the waste ahipment record along 
w;th the report. 

(vi The d"te of the receipt. 
(.!I As soon as pllssible nnd no longer 

t~i1n 30 days after receipt of the watl2. 
sl'nJ a copy of the siped waste 
shipment r~c:ord to the waste generator. 

(:I) l'jll1n di!covering a discrepnncy 
betwr:en the quantity of waste 
d'~'iignated on the waste shipment 
r.:r.ords and :he quantity actually 
n·~ived. attempt to reconcile the 
dir;crepancy with the waste 8enerator. If 
the discrepancy is not rcsoh'ed within 
15 dd~ II after receiving the wl13te. 
immt:dilitely report in writing to the 
Itlca!. State. or EPA Regional office 
r~liponsihle for administering the 
asbestos NESllAP program for the 
wa:;!!? generlltor (identified in the waste 
shipment record). and. if different. the 
l(lcal. State. or EPA Regional office 
r~:;ponsible for administering the 
a!':bestos NESHAP program for the 
Jisposal silc. Describe the discrepancy 
and attempts to reconcile it. and submit 
a copy of the waste shipment record 
alan!! with the report. 

(4J Retllin a copy of all records aDd 
reports required by this parllgraph for at 
II'a!!1 2 yp.ars. 

If) t.laintain. until closure. records of 
the location. depth and area. and 
quantity in cubic meters (cubic yards) of 
IIsbcstos·containing waste material 
within the disposcll site on a map or 
dia~ram of the disposal area. 

(g) Upon closure. comply with all the 
proviliionB of , 61.151. 

(h) SulJmil to the Admini8~ator. UPOh 
cl~'f;ure of the fllcility. II copy of records 
cf aslJesto6 waste disposalloca!ions 
It~d q'J.lntities. 

(i) Furnish upon rCI1:Jest. an.! make 
if\, .. iI,tt.:e during normal bu:!incss hours 
f.lr in"pec!ion by the Ad:ninistrator. all 
rec(lrd~ rt ~quired under this section. 

(j) Notify the Administ:1ltor in writing 
at least 45 days prior to excavating or 
otherwise disturbing any a,bestos­
containing waste material thnt hal been 
deposited at a waste dispoialaile and ia 
covered. If the excavation will be8in on 
a dale other than the one contained In 
the original notice. notice of tbe neW 
start date mUlt be provided to the 
Administrlltor at least 10 working day. 
before excavation begins and in no 
event sh.JlI excavation begin earlier than 
the date specifit.-d in the original 
notification. Include the following 
informal ion in the notice: 

(1) Sd:<>duled stllrting and completion 
dales. 

(:!) Reason for di!turbing the waste. 
(3) Procedures to be used to contrul 

emissiuns d:ui.'1g the excavation. 
storage. transport. and ultimate disposal 
of the c!lI..:avateJ asbestos·containing 
w .. ste mat~ri:tl. If dc!cmed nt!cesaa~. the 
Adminislrator muy require r.hang!!6 in 
the cmL~!>ion control procedures to be 
USf~tl. 

(4) LoI:atiun of any temporary slcrdge 
!':te Ilr,J the final disposal site. 

1a Scctitln 61.155 is added to liubp.lrt 
fo.·f t:> re.Hi a .. follows: 

~ 61.155 Standatd for operations that 
convert asbesto-con!ainlng \ltaste material 
Inlo nonasbestoa (asbeatoa-tree) material 

Each owner or operator of an 
operation tbat convertil RACM and 

. asbestos·containing wasle material into 
n<lnasbt!:llns (a:ibest05·frl!t!) material 
shaU: 

(a) Obtain the prior written approval 
lIf the Administrator to construct the 
facility. To obtain approval. the owner 
or operalur shall provide the 
Administrator with the following 
informatiun: 

(1) Application 10 construct pursuant 
10 § 61.07. 

(2) In addition 10 the information 
r~quiremeols of § 61.07(b)(3). 8 

(i) Descrilition of waste fced handling 
and tcmpordry storage. 

(ii) Description of process operatitlg 
conditions. 

(iii) Description of Ihe handling and 
temporary storage of the end product. 

(i ... ) Description of the protocol to be 
followed whcn analyzing output 
mal~ri.a18 by transnuuion electron 
mil..rOlicopy. 

(3) Performance telt protocol, 
including provisions for oblaining 
information required under paragraph 
(il) of this seclion. 

P) 'fhl! Administrator may requir<! 
t!lat a demonstration of the process Ite 
performed prior 10 approval of the 
8;JpliciI'io:l to construct. 
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(u) Conduct a start-up performance 
tC)st. Test results shall include: 

(1) A detailed description of the types 
nnd quantities of nonasiJest08 material. 
HACM. and It!lbcstos-containing waste 
ll\lIlt:riul processed. Po.g .• Ilsbestos 
cement products. friuule asbestos 
illsuhltion. plaster. wood. plastic. wire. 
etc. 'fest feed is to include the full range 
of materials that will be encountered in 
actuiil operation of the process. 

(2) Results of analyses. using 
pularizcd lil(ht microscopy. that 
ducument the asbestos content of the 
wastes processed. 

(3) Results of analyses. using 
transmission clectrun microscopy. thut 
document that the output materials are 
fwe of asbestos. Samples fur analysis 
are to be collected as a-hour composite 
sltmples (one 2OU-gram (7-ounce) sample 
per hour). beginning with the initial 
introduction of RACM or asbestos­
containing waste material and 
continuing until the end of the 
perfomlancc test. 

(4) A description of operating 
parameters. such 8S temperature and 
residence time. defining the full range 
o\'er which the proc('ss is expected to 
operate to produce nonasbestos 
(asbestos-free) materials. Specify the 
limits for each operating parameter 
within which the process will produce 
nonasbestos (asbestus-free) materials. 

(5) The length of the test. 
(c) During the initial 90 days of 

opp.ralion. 
(1) Continuously monitor and log the 

opl'rating pllrllmeters identified during 
start-up performance tests that are 
intended to ensure the production of 
nonasbestos (asbestos-free) gutput 
material. 

(:!) Monitor input materials to ensure 
thiit they are consistent with the test 
feed materials described during start-up 
performance tests in paragmph (b)(l) of 
this section. 

(:I) Collect and analyze samples. taken 
us 10-day composite samplt!s (o"e 200-
gram (7-uunce) sample collected every 8 
hours of operation) of all output material 
for the presence of asbestos. Composite 
stimples may be fur fewer than 10 days. 
Transmission electron microscopy 
(TEM) shall be used to analyze the 
output material for the presence of 
asbestos. During the initial 9O-day 
period. Itll output materials must be 
sturt:d Oll-sitt: until unulysis shows the 
material to be Hsbestos-free or disposed 

of AS asbestos-containing waste 
material according to t 61.150. 

(d) After the initial 90 days of 
operation. 

(1) Continuously monitor and record 
the operatinll parameters identified 
during start-up performance testing and 
any subsequent performance testing. 
Any output produced during a period of 
deviation from the range of operating 
conditions established to ensure the 
production of nonasbestos (asbestos­
free) output materials shall be: 

(i) Disposed of as asbestos-containing 
waste material according to t 61.150. or 

(ii) Recycled as waste feed during 
process operation within the eShfblished 
runge of operating conditions. or 

(iii) Stored temporarily on-site in a 
leak-tight container until analyzed for 
asbestos content. Any product material 
that is not asbestos-free shall be either 
disposed of as asbestos-containing 
waste material or recycled as waste 
feed to the process. 

(2) Collect and analyze monthly 
composite samples (one 2oo-gram (7-
ounce) sample collected every 8 hours of 
operution) of the output ma terial. 
Transmission electron microscopy shall 
be used to analyze the output material 
for the presence of asbestos. 

(e) Discharge no visible emissions to 
the outside air from any part of the 
operation, or use the methods specified 
by t 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. 

(f) Maintain records on-site and 
include the following information: 

(1) Results of start-up performance 
testing and all subsequent performance 
testing. including operating parameters. 
feed characteristic, and analyses of 
output materials. 

(2) Results of the composite analyses 
required during the initial 90 days of 
operation under § 61.155(c). 

(3) Results of the monthly composite 
analyses required under § 61.155(d). 

(4) Results of continuous monitoring 
and logs of process operating 
parameters required under § 61.155 (c) 
and (d). 

(5) The information on waste 
shipments received as required in 
t 61.154(e). 

(0) For output materials where no 
antilyses were performed to determine 
the presence of asbestos. record the 

name lind location of the purchaser or 
disposal site to which the output 
materials were sold or deposited, and 
the date of sale or disposal. 

(7) Retain records required by 
pnrllgraph If) of Ihls lecllon for at lellsl 2 
yeau. 

(g) Submit the following reports to the 
Administra tor: 

(1) A report for each analysis of 
product composite samples performed 
during the initial 90 days of operation. 

(2) A quarterly report. Including the 
following information concerning 
activities during each consecutive 3-
month period: 

(i) Results of analyses of monthly 
product composite samples. 

(ii) A description of any deviation 
from the operating parameters 
established during performance testinlS 
the duration of the deviation. and steps 
taken to cOlTect the deviation. 

(iii) Disposition of any product 
produced during a period of deviation. 
including whether it was recycled. 
disposeu of as asbestos-containing 
waste material, or stored temporarily 
on-site until analyzed for asbestos 
content. 

(iv) The information on waste 
disposailictivitiell as required in 
§ 61.154(f). 

(h) Nonasbestos (asbestos-free) output 
muterial is not subject to any of the 
prOVisions of this subpart. Output 
materials in which asbestos is detected. 
or output materials produced when the 
operating parameters deviated from 
those established during the start-up 
performance testing. unless shown by 
TEM analysis to be asbelltos-free. shall 
be considered to be asbestos-con~aining 
waste and shall be handled and 
disposed of according to § § 61.150 and 
61.154 or reprocessed while all of the 
established operating parameters are 
being met. 

19. Section 61_156 is added to subpurt 
M to read as follows: 

§ 61.156 Cros..-referenc. to orher 
asbeetoe regutatlone. 

In addition to this subpart. the 
regulations referenced in Table 1 also 
apply to asbestos and may be applicable 
to those sources specified in §§ 61.142 
through 61.151. 61.154, and 61.155 of this 
Bubpart. These cross-references are 
presented for the reader', information 
lind to promote compliunce with the 
cited regulutions. 
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20. Section 61.157 is added to subpart 
1\.1 to rend as fullows: 

contllined in pliragraph (b) of this 
8~clion shall be retained by tho 
Administrutor and nol Irandcrrttd to Ii 
State. 

(:!) SCl:tion 61.150(ot)(4) 
(3) Sc!ction 61.151(C) 
(.,) Section 81.1~(b)(3) 
(5) Soctlon 81.11W(d) 
(6) Section 81.155(8). 

~ 11.157 Delogatlon ofauthotlty. 

(u) In delegating implementation and 
fmforcement authority to a State under 
section 112(d) of the Act. the authorities 

(b) Authorities that will not be 
delegated to Stales: 

(1) Section 61.149{ c)(:!} 
(FR Doc. 00-26835 Filed 11-IV-DO; 8:45 lim) 
.. WHO coot: IUO-&o4I 

Agency 

fPA 

OSHA 

roT 

TABLE 1.-CROSs·REFERENCE TO OTHER ASBESTOS REGULATIONS 

CFR cil4lion Commenl 

4:> CFR 763. Subpart E. F •. _ .• _ .• _ ••. _ •••. _._._ ... _ •. __ ...... _ ... _ .•.••••.•....•. Requires ,chooIs .10 Inspect lOf a$l)8sl01 and Implemenc responaa actio", and 
.... bmil asoosl08 manag.tmOnl plans 10 SI41e.. Sp«iliea .... 01 8CCfedlled 
inspeclOrs. air "r:Ip~ng melllods. and wasle lisposal proc:eduree. 

.010 CFR 427 ..•••••• ___ ................ _._. __ . __ • __ ••••••.••• ____ ._ •• _ •• _._._. Effluent alandards lOf &$beSIa. manufacturing IOUree caiegOfieS. 
40 CFR 763. S..tIpart G .•.•.••...•...•• _ ..••..•••• _ •• __ •••.• __ .•• _._. ____ ••• _ •.• PfolllCU public employees per1Ofmong asllesla. · abaIemen& work in Slales nol 

• covered by OSHA UbesIOe etandard. 
29 CFR 1910.1001 __ ..•.• _. __ .•... ______ ......... _ ••• _ .•. __ •• __ .• _. WOfller pre-taction measUlee-eng,neering contrOlS. worIIer \raining, !ebeling, rc$p-

,atort protection. bagging 01 w85le. 0.2 IIcc pennIssibIe npo..,.. Ie-..L 
::g CFR 19~.S8._._ .. _ ... __ •. __ ... ___ ... _ ... _ .. ___ ._ .. __ Wor1I« protection mMSUO'M lOf aN c:onaltUCtion WOI1< hIIoIving asbestos. including 

demo~1IOn and folOOValion-worII praClicas, wor1Ier treining. begging 01 wasle. 0.2 
"ec permlaSible e.posure level. 

30 CFR 56. Subpart 0 _._._ .. _. _____ .... ___ • ____ Specib8S eApOSUles limits. engineering controls, and resplr.1Ofy protection meas-

ure. lOf worIIars in surtace monee. 
30 CfA 57. Sut;part 0 ... _ ._. ___ ._._ .. _ ... _____ ... _ Spedl,,)a e.posure limits, engineering control .. and respjfBlOfy protection moesuras 

lor wor1I«. in uncIergt'OUnd mines. 
4g CfR 171 and 172 . __ ..... _______ ..... ____ ._ .. ___ Rolguleles IIle transp<Jr\4tion of esbe&IOS-con1aining .asle matetial. Requires .... ste 

containment and shipping papers. 
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APPENDIX D 

occupational Safety and Health Administration (OSHA) 
Standard (29 CFR 1910.134) Respiratory Protection 

and Respiratory Protection Program 



OCCUPATIONAL SAFETY AND HEALrn STANDARDS 
SUIPART 1- PERSONAL PROTECI1VE EQUIPMENT 

. (Co4e of F ...... RepladM&, Tide 19, a..,ca- XVII. Put 1910. s.at,.rt I; J6 F'R 
1ck64. May 19, 1911; UK ..... at J6 Fa 15105. AIII_ 13. 1911; J1 FR 21131. 
October II., 1911; re' .... Ii ... at 39 FR 13502, J .. 1" 191 .. ; sta .... rd ptO'fisicMI 
I'ft~ ac.o FR "91l6, 0ct0Mt 1«.1911; l.c •• ecla' ~ Fa 5321,Fcbnaary lo..l9tW' 

S"II,. ... ....,:., ......... " ••• dlM 
E ...... ... 

119lLlU c:-.a .... I,1I I II 
(&) .... .,raC'M. Pra&.eeU ....... 1W*'t. 

lalCl'''d'nc pa'IOD&l pro&.ICU .... ulpnMnC 
1_ Q'M. tac.. bad. ..... au-au.. pro­
c.ecuw. clcKhlDc. ~ dnIceI. aDd 
~" IbIeIda &ad. taamaw. Ibd be 
proridod. u.ed. &ad. ca&lDcaLDed Ill ..... 
tal)' aDd nUabIe caadlUGa wblrftw " 
Ia~~ ..... al~of 
pc a C I or _.tmnrncnt. ebMnk:a1 b.u­
Iolda, ndlnloc:l«' .................. nlal 

trrtC&llca cacioUDta'Ccl1ll • awuMI' capr.­
b&e of caua.tnc lD.IW7 _ laIp&t.naalt ta 
tIM tu:acUaD of aGI' .-n of &aM boctF 
U\roCIch ~ 'nh,I,Uaa • pbp-
Ic&l coat&c\. 

(b' .r"' ... ot"......... _ .. t., ••• ,. 
Wbcre enaca&or- pnytde tbeIr OWD pro­
W:U .. eqUlpmalt, \be ~ IbaIl be 
~Ibl. &0 ..ure lCol ~. lit­
d~ proper 1n&1atcn.e ...... aDd ..alta­
doG ol"aucb eqUlpmmt. 

Ie) ~ All pa..w proC.ecUw 
~t abaJl be of ...re ciedcD &Del 
co~t.tuc:Uoa few tIM won; \0 be p.r. 
Conned. 

• In .. IlS E, .... 11 ....... ed ... 
Ca) (Hanwl. CI) Proc.cctft ere &ad 

(&ee eqUipcaent abaJl 1M nqulrecl .ben 
&here fa a ~ probabWtr of m­
JW7 &hat c:&D be pnyaatcd b)' aucb equip­
m.mt. lD IUC.h ca-. ~ Iba1I 
a:I&U coaftN.cnU, a~ • trPe of 
pnKcC\or 1Ul~ (ew t.be won \0 be 
pcrfonned. aod cm~ aba1l .. IUCh 
prot«ton. No WlprotecLecl P«IOIl aba1l 
lalOwtnclr 1M 1UbJ«t.ed 10 • b&a.rdou 
eaYiI"OAln«lt&l oandlUoa.. SaiL&.b&e Q'e 

proC«lOri lhaU 1M prcn1cMd wbeN IDA­
~«~ ~t tn. huant 
of n)"tn4 obJ«U. cJ&tw. UquS.d.I. mJUI1I:MM 
radl&Uoa.. oc. oomblo'''OQ of \h.-. hu­
&C'da. 

(2) Pro&.c: ..... abaIl .... &III fallow­
~.'nlmgm~ 

(I) ~ Iba1I proride ..... t. pro­
t.:Uaa acaIM& &be pankuIu buanII 
,. wbldl .. .,.. ... .,.... 

(w n.r IbaIl be ftMC!MbIr ooaafcn­
Aba. wbal worD UDder &be dectl"'tect 
ooadIUoa&. 

(W, ~ IbaII a' ..... _ IbeDDO& 
\IIIdIIb' 1D&erf .. WUb &be awe ..". of the.....,.... 

(I'd 1bar Ib&D be danbI& 
(y, 'l"be7 IbaIl ... ~ of WDI 

dWnf~ 
(n) "lbI7 Iba1I be ...alF ........ Ne 

(t1l, ~ .-.w 1M ~ .... 
&D4 IIlIOOIl npaU'. 

(J, ........................ .. 
we of corr"CU .. lei-. ... 1IC....-dP .... 
wbG an ~.., uu......,.. .. ..,. 
~ pco&eca.oa,abaU ..... ....s--__ 
~of .. ofLbe~~ 
U)~ ..... ~ ..... 
~ opUc:al CIOft'eOCJoIL uu 00uI0M u..at CUl _ .... .... 

oocncU .. ~ wt~ ..... bIIraC 
\be a4!ua&.lDeGc, of \be tp'ICfec'" 

(UU aoas- &bat ~ CIIWft1too 
U .. s....~beblD4\be ... I:U" --.. 

(4' KNr7 proCador IIb&D be cllaUocUr 
~ \0 f-.cU1c.ue k"'''Ace'Ma. ~ 
01 \be ar.&aul&eColaW. 

(I) Wbea l1m1ta&J.aN « pneaGilIoN 
ar.lnd'oa'..s bJ' the lII&AI&IecWnr. &bcr 
ab&11 be tnLa.aD1UecS &0 tIM .... aad ca.rw 
~ \0 _ that aacb Uadtau- aad 
preeaudon1 an AI1c:tlF a b I nM. 

(n Daf.cD. 00DII&nICtt0aa, '-tIDe. ..... 
_ of cIn10w 'or «Fe a.a4 f_ ~ 
ah.aU 1M in ~ wtUl ~ 
Nad.oa&l 8C.&od&.n1 for Occup'HMMI a.a4 
EducaUoa.&1 cr. a.a4 hoe ~. 
LIT.I-lM&.. 

(&ec.. 1"1Q"1~"If6I( 
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RESPlRA TOR Y PROTECl'ION PROGRAM 

1.0 RESPIRATOR SELECTION 

'11M OSHA standard statel that resplraton ahall be selected 
"aceordln( to the type and eoneentr.tton ot air contamlnanbl to 
which wOC'kerl are eq>Oled, and that ANSI zal.2-1tat shall be wed 
(or gUtdanee In they selection. OSHA alto requJree that respira­
tors .pproved OC' accepted by the National lnatftute Cot' Occup.­
tiona! Salety and Health (N1OSH) or the Mine SaCety and Health 
Admlnlltratton (MSHAl be \Bed. 

Specltle recutatlORl eoneem1nr respirator &ppI'Oftl ean be found In. 
the Code ot Pederal RegulattORl (30 cpa 11). All respiratora mtllt 
paa • at test to determine that the faee-to-faeeplece ... Is 
etreetive, and In the c&M ot hoodI and tMlmets. to enare th&t they 
are not likely to develop a negative ~t.n dwtnc UN. Detailed 
Warmation on the ~odUeta can be tOW1d In the mOlt eurrent 
edition of the MIOSH Certified Equipment LIst. Further c:t.rrent 
WarmaUon can be obtained dJreetly throu&h NI08H ar OSHA. 

2.0 EVALUATION OF RESPIRATORS 

2.1 PTrJI'ESTlNO 

Altnouah manufacmrer. -l&n Caeeplecel to fit .. broad a seeUon 
ot the wartdnc population u poalble, DO alncte retpiratar wU1 lit 
everyone. ThereCor .. it 1.1 Itrongly ~ that many bC'andi of 
a riveft type ot raplratar be pw'"Ch&Ied to take adYan~ or the 
dUC ... t !1tttnc eharacterlstlc:s or each. In uu. wa" the d\anc::es 
ot prop«ly fittlnr all work ... are 1nC%1"ed. In adcItlon, havtnr 
more' than one Ca~ece to c:hooIe from IIv" the worker. better 
d\ance ot Clndtnr a respirator with a comfortable ftt while pro­
vldtnr .dequa te proteetlon. 

DetermlnaUoa at Caoepl.ce fit oan Invol.e elth .. qua.l.ltatlve and 
quantitative tata. A qualltativ. t .. t reU_ co toM wut«''1 IUb­
jecttve faponae to a (Mt atmOlph .. e or lirritant Imoke or l80amyl 
aoetate, Car lnltanoe. QualItative t .. ea ... Cat and ...uy pc'­
formed In the Cle1.d and do not requ.ft compUcated, expen8iv • 
.quipment tHe Appendix A tor examples). A quantitative tMt \leU 

aome otn.. me&nll ot deteetlnc r.eep(eee lMkage and r-equJra 
~tve equipment that ean ~ ~ted only by hiit\ly trained 
penonnel. SpeelaJ. oomld«atlcxt Ihould be c:tv.n to tUrin( oonad­
tant. ie quantitative tata .... o.ir'ed. OSHA etrrently ~tr. at 
t_tlnr ot aU nepttv. ~ r-ptraton, lndudinc l"'iie-uM 

rapntor"l. OSHA requre. tn.t • tat .tmo.ph .... be awUed to 
..... tn_ quallty of fit uaine r-oeocni:lAd quaUtat1ve or quanttta­
ttve~ 



l.l MEDICAL RVALUATlON 

!.am .mplGy'M UlInC .-..p6tatory protec:tloa m .. t 1M evaluated by • 
phytdclan to det«mine lUI or her abWty to ..... relp"ator with­
out .ctv .... health .CCec:t&. nul evaluation c-eralIy lnvolv. tno 
tIM ot putman.,. tunc:tton t .. ~ to ICl"e«I empl~ COl' pre­
exist"" r .. atory ot OU"dlae c:onditiOftl .hidl .... y 1M aar.v.ted 
by aM UN oC a relpiratot. A ltatement by tM pbytldan that the 
emplo,.. Ia eapable of • ..nne a re.ptrator IhouId be on fl~ lot 
.. ell employft requlNd to • ..,. a relplrator. 

• 
U EMPLOYEE TRAlNlNO 

It Is Important cnat .mploy.- be traln-S to UN .-.pltaton ear--
. NOUy tor tMm to be .t!eettv .. Th1t tralnln( should lnehacMs • 

- Put~ Oft ttl. retPrator pooperl, 

- MJc.-t1nC tor • MCUN tlt 

- nucu.icxl ofreepkatcr e&pabWd. and IlmltatlOftil 

- Prop« .torace and malnt.nance of Nlpntcn (Me next Metton) 

1.0 RESPIRATOR MAINTENANCB 

1.1 STORAGE 

W~ not in UM., It t. Important that Hlplraton be .tared where 
they will not 1M dIImapd or contaminated. OSHA requr. tbAt 
rapirtaton be stored to protec:t apinlt ~ MWill&bt. heat, 
.xtrem. cold, .x~tve moisture, and ~ma&lnc c:hem1C8ls. Lea..­
lntt a ~ator t.I\prOteeted, IUch .. ~ • workbench Oft In • tool 
eabWit ,Oft toolbox amane M&YJ wrenc:ha, may damqe It. 

It fa ttroncl1 ~nlmeoded that tr.hly e1eaMd relplratOn be 
plaeed in h .. t ..... ea or reuaabl. p&.ut1c bep until Nlalue. 11tey 
abou.1d ~ .toted In a clean, dry loeatlon a.ay trom dfre.et aunUaht. 
They IMUld ~ 'nand in a mel. lay.. with the C&eepleee and 
uhaJatlon val" in a mare or 1_ normal pocWon to preY .. t the 
rubb«' pI..atic! froaI tak.Inc. pc'manent dlttorted "'t-. All ~ 
p4ratora kept r-MdJ (or nonroutbM or em«pnc:Y UN m .. t be ltCC'ed 
In • ctblnet wi th com pe.rt.mea m built tor tn.t ptrpOM. 

l.J neSP.KenoN 

~a ton \II4d rouUn4l.y IhouJd be- lnIpeet.ed berCH aM aft«' 
_dl UN. !tapnton UMd lor em~ escape or rac:u. pw'­
poMjI mUit t>. ~ alter _en UN, and at l ... t monthly. TIM 
06HA recplrttor rt&ndwd ~w.. that ~tor INpeetlOl1 
include a c:n.d( or ~ ti&tltIMM or oonnecrtionl and dMdc ot th4 
~~ n.tv .... ~ tubaw and c.niat ..... Th ... should b4 

-t-



lnapoacte<l (CJ(' bruka., tray.., tean.. me1t1nc •• t1!!enln(. dult « dirt 
on valv., mt-inc puts, etc. 

A .upply or apue puU .t1ould be avail&bt. to reolace worn or 
broken pertL 

3.3 CLEANIHa 

All rwpU-atora lhoWd be dMlled CoUowinc Mdt day's \oM. HIOSH 
lUU-ts the tollowlnc procedure. 

- Remoye the aJr-p,riCyInc element and the valve nap&. 

- 00 not attempt to remove paint, vamilft. or laequer frOm. 
eartrl~ or fUten. When theM ~ttytn, elements eontatn • 
aecumuJadonl of paint, enamel. or lacqu.. they mUit be dis­
carded. 

• 
- QUI ..... faee. of tIM r ...... tar tac:epieee eovered .lth acc:u­

muladona of paint, er\.I.JMt. .or laoqu.. may be wiped wi ttl a 
doUl that has been lOeIked with an appropriat. dean"" qent. 
If focmc1 efleetIYe, mineral apkits, turpentine. or naphtha may 
be -...d. Aft .. dean"". tne qent b wiped from the Caeepleee 
with a dry doth. 

- An orpnle IOlyeftt or strlpp(nc qent nev .. 1hould be UHd tor 
ao.ktnc the respirator patti. Plutle« rubb«' components will 
be &d¥enely &fleeted. 

Waw bMed palntl or enaram rna, be reraOHd with a doth 
lCMked In a ao.p and .at .. aolutlon.. 

- 1be r~tar th .. Ihoukt be washed la WWtll .aw. about 
140,0,. Det-centl oontalnlnC a b&c:t«idcM eN pret .. Nd. 
1be faceptece and l*U IhoU1d be ICnIbbed wi ttl a .lOrt btwh to . 
...... that aU fore"" matt.- b remCYIed t'toftI IUffaOM con-
ta1nJnc the w ........ Cae&. . 

It the deterc-t uied la wahLnc doe& not oontaJa a beetertdde. 
a diatnteotlnc rinM raUit follow. RaUabt. diaJnfeetants may be 
rude trona eome dmple how4hoId IOluUonL Two t&bl~ 
of dtlorine bl..m added to • p110a of wat .. ww ~ • 
hypod1kritle lOlution thet di.Iinleeu r~.tan eCCectiYely 
with a .Imple lmmenioa. An ~ iolutloa oC iodIIM maO. 
by IIddinc one teapooa at t~ of IodUw '*' p.Uon of wat .. 
wW.....,e .. an .a.qu&te diafntec:tant. and will not ~map the 
rubb«' or plutlcr in reeptrator (a~~ Ac&1a. .imply 
Un m...t.nc tn. ~ t la au!fident. 

- ACt .. Wah~ end dbintec:tklc. the ~It'atar mutt be rinMd in 
dMft •• waa .at... Reoocnmended temperatw. vtry !tom 120 
otr to. rtlwl1lune oC 180 O"f. Manu(ac:tuer'a lnItruc:t1oM Ihould 
be (oU.ow.d. All !Reet o( Oet..-pnt aad aanlUc .. mu.t b4 
removed to prcveQ t derma tit1&. 

-J-
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- The ~toc- 8bould ~ allowed to alr-dry on •. ct ....... Ca08. 
or by hanctnc' tt-om • wire. ~h_ ck'y. IMW ar-purttyinc ... r 
m.ntt should ~ .ttadutd. Valve QepI Ihou1d be ~ac«! .. 
n« •• ary • 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 

lh\lJOJa02\omplanl 



ASBESTOS FIBERS IN AIR 

National Instifu'e- for Occupa.ional Saf~.)' and Hul'h 

Anab·tical M~(hod 

-
A.aaiyce: As~tos fib.:r~ \lC1hod ~o.: P&CAM 239 

M8Crix: Air Rance: 0. 1-60 fibers 'cm' 

Procedun: Filter c~lllection. Prccisi"" (CV TJ: II. 2~ t(1 0.38 
microscopic count 

o.te I.s5ucd: 3 .'30 ' 77 a~fkacion: o (O~rational) 
DUe Revised: 

1. Principle of the McdaocI 

1.1 This method dcscribc:~ the cquipment OlnJ pw:edLlrt."S (or collecting. m~'unting. and eocmtiac 
asbostos fibers on cellulll~ ester mc:mbran,· filters in the: c:ltalu;lli"n o( personal saropla 01 
airborne asbestos fibers. T~~' purpose o( the method is to determine an employee's ioda 01 
exposure: to airborr.e: 3Stx~tCls fiberlO. The: ::ncth~ld i" primarily a persl'nal monitoring tedt­
nique, but Can be used (~'r Olrea monilor,ni!' 

1.2 The sample is collected hy drawing :1ir thr(lugh a membrane filre:r by ml!ans of • baa.cty 
powered personal samplinl:: pump. The: filter il- tr:1ns(,lrm.:J (rllm :1n upaque solid membc~ 
to a transparent optically h"moge:nevu: f,C:1. The fi~rs arc sized :1nd counted using a ~ 
contrast microsco(>\: :It 4UO·450X ma&nific:1tilln. 

1.3 Definition'" A~bestos ribcr. (or cuuOlinl! l'ur".."I!'~. mc:an~ a parti.:ul:!te ~ hich has a pbysal 
dimension longer than 5 micr~lml!terlo :1nJ .... ilh J knttth tll diameter r:1tiLl o( 3 to 1 or &Twer. 
Ashest .... includes chrysorile. cumm : !1~"lRit\"l:runc:ritc (:1ln,'sitel. cr\lCid,'\lite. fibroul trt1ll(,o 
li~. fibrous anthophyllite:. :1nd fibr(1ulO :-:':linl,lite. 

1.4 Any laboratory attempting to use this pr~lCedure should have at leut one counter attaad I 

training course conducted by an elpcrieocl!d. prolk~cnt lahar-nOr). ~~It·icc. untutored couatcn. 
using only published instructions. can ea,il~ ubtaln c('unlS of half th~ ferformed by experi­
enced, proficient ;:ounten. L:lrge differ(.'ncl~ ~tween laboratories ":3n b.! cau~ by: 1) dif· 
ferences in technique and ubsc~'ing atlility aOl(ong counh:rlt and ~) sm:1l1. but signifiaoL. S· 
(~ccnces between microscopes m~ctini! the ba!oic. specifications of Sc·c:iar. 6.2. 1bc: fono.n.c 
procedures :Ire: recommended: 

1.4.1 All mtcroscopists who per(orrt' astl\~hl~ cllunting should meet together (or U1"abaIa& 
counling work.shop·· at least quarterly. This i~ lx,t acco.npli\h.:d Wilh counten tn. 
several I:1Nratories using their u .... ·n nliCr\N:l1(l\'S. 

1.4.2 Each micr~opist should counl th~' '.1m': ~ri~"!O ~l( slid~ :1nu with the rcwlts bciIc 
compared. 

1.4.3 Differences hel ween counler!> ,hl'uIJ t'le (("(lI':':d with \ide·~y·side countinc rJ tW 
fields hy th.: dillercnl c,'unteh. 

1.4.4 Individuals wh", are (ound 10 he: I'd,il-h:nl uUlliC'rs ov~r iI!\'eral seuiolU shouJd • 
eoc.:luraged to seek. other tasL.~ In t~l!'ir rl'SI'l.'Ctiw l.lt~'r:1t~'rics. 



(, , 

2. R--cc .... Scnsirhif) 

2.1 The usab"" rang!! ;~ prim:lrily :I funclilln \If s.;ample volume. microscope counl field 3(o:a. and 
backgr(lund airtlC.lrnC' pilfliculatcs. The innuence uf Ihl.~ vari:thlcs is di~usSc:d in 8.1.3. For 
a micfl.~"pe count 'kid arca ' . }.OOl mm= (~C Figure: I) .. nd a pump ftuw rale of 1.7 Ipm. 
the (lptimal fibl:r dc:n~iti~ would be pr$ced over the range of 0.4 fiber/emJ (8-hour sam­
ple) 10 atx'ut 60 fibers cor (I ~-minule S3mplc). For a field area of 0.006 mmJ (sec Figure 
2) and a pump ftow rale of 1.7 Ipm. Ihe oplimal range is 0.2 fiber/cml (8-hoor S:lmple) to 
about 30 fibers cm~ (t 5-minute s.;ample). In each cas<. the: optimal detection limits arc in­
ve~ly pOlponional to pump ftow rate. 
The upper detection limit can be extended hy using sample times leu than I S minutes or using 
lower /low ralcs. The lower detection limit can be extended by increasing the ftow rate up 
to aboul 2.S Ipm. Filter surface fiber densilies less than opcimal (less than about O.S to 1.0 
fiber per Co)UOI field) are still adequate. but will le .. d 10 decreased precision for the method (io­
creased c:odlicient of variatioo. sec Section 4). 

~ minimum total fiber Counl in 100 fields considered adequate for reliable quanti'alion 
is 10 fibers. Thus. the 10"'er limit of reliable quantilation is O. t fiber:c:m1 (lOO,OOO fibers/ 
m:l). For Ihis level. a /low rate of about 2.S Ipm is recommended. For a field area of' 
0.(0) mm:. the minimum sample time would be about 2 hours. For a field area of 0.006 
mm=, the minimum s:ample time would be about I hour. 

2.2 This methn1 considers only fibers wil" a length to diameter r:atio of 3 to I or greater and a 
length greater than 5 micrometers. 

J. Immcf'ftICtS 

In an atmosphere lnown to co'ntain :!Shatos. all panie:ulatC'S with a length ~o diameter ratio of 3 
to I or greater. and a Ic:nglh greater than 5 micr"meters should. in the absence of cxh.:r information, 
be considered to be asbestos fibc:rs iIInd countc:Q as such. 

... Pr«isioa and AC'eurac) 

4.1 In the p:ast dl.'Cade. then .. ha\e :.Irp.::1rI~d a numhr of artic:les examining sources of variation 
.in the: asbt'itos sampling and counting procedure. Th~e inc:lcde: Lynch et al. (I t.I), Weid­
ner and A:. :r (11.2), Conway and Holland (11.li. Leidel ar.d Busch (11.4). I!eckett and 
Aufield (ILS), and Rajh:ans and Bra" (11.6). The sources of variation will be discussed 
by sUges in the membr3ne filler evaluat:on pruc:c:dure. 

4.2 Soa«cs of Van.tioa ia the Sam~iAc Proccu. These include variations in pump ftow rate. 
proximity ,.f Ihe filler 10 the: employee's body. and filler location (le(t to right) in the em­
ployee;s br.::athing zonc. 

4.2.1 Section 9. 1 rl:quirt:.s that the person;.1 sampling pump be calibrated with sufficient 
xcuracy 'Jiuch Ih3t lhe: 95% confidence limits on the: now rate :are: 10%. This is 
cqui\'alent III a cocfflCient uf vari3tion (eV) u( 3houl 5%. HGwever, this CV malees 
:a nl·gligil1le cunlrihulion tu Ihl! tv"l CV for the nt:thud due to the relalively laree CV 
of t:,e cuunt ing procedure. 

4 .2.2 Cunw:a, anli Holland (11.3) conclulied lhat p<Xitioning of the niter cassette 00 the 
.... ea~c:r (rl.'~arding the: an~ular p~.l(tloC\S o( the filler Jnd their proAimity to the we3rer) 
is n,o( a ~It:n i fic.lnt factor in dl!tcrmining Ihe fi~r distrihution on tilters. 

4.2.3 Wei,!ner .• nJ A)cr (I' .2) !!uncluJI.-d IhJt there is no appr\.'Ciable: difference between 
l':.Iml'it:s l.'~llIc~tl!d un either the rig.ht or Idl ~i<.lL"S uf a br.:3thing Zllne or between 
':1ml'k~ ~~llIl,,-,; .... d 'lde·l1y-~ide. l.'~jX'Ci:'lIy fur samples ""'ilh eoncenlral iuns leH th3n 2.S 
tiber .. ,:11\ o. 



,.. 
4.3 Sowca of V.rialioa in 'h~ Counlioc rroc:~u", 

4.:l.1 Random v3riati(ln~ cxist in the filler dilotrihutiun <in :1 tiltcr Wl'J~~' lintril·",cugc vari­
ahility). The industrial hy~ icne liter:lIur" h3s ~en e,'n~"Jcrabk dehate in the IU( 
111 year~ coneernin~ whether ur not the di~trihuli\'n ,.( m,"cr.ll \.I1I,t ,'r ashest"" fibers 
on 3 filler surface is ad.:qu3tely described hy 3 POI:.s,\ln dbtrlhutlLIn prubabllit)' density 
(unctiun Leidel and Bu~h (II A.f (nund cxcellcnt a~ret"",cnt hctwcen empirical 
error 'ariance Oind theoretic31 variance calcul:ltcd ((11m the a, .. umption o( Poisson dis­
tributed true counts. They concluded that there W3~ not ellCeSSl\·C \'3riation amon, 
count fields (or a filter wedge and that Clumping o( fibers (non-random coalescence) 
did not occur. 

<4.3.2 Variations exist in the fiber dis. . ::'ution on the. tot31 filter surface (inter-wedge vari­
ability) due to the random or non-random distribution or fihers across the total sur­
(ace o( the filter. This type of variation is e3sily cun(used with intra-wedge variations. 
The count procedure docs nOl require counling o( multiple sectors o( the filter. There 
may be significant differences betwC'Cn averaj;e counts (or difter~nt ~edges. or the fiber 
distribution variations (or the tOlal filter surface may be greater than the variations of 
the Poisson distribution. JI either of these occur experimentally. one must usc: the 
experimental variations to estimate the minimum pr~ision o( the count procedure. 
The minimum prc:c:ision is governed by the \'Iriations of the fiber distribution on the 
total surface o( the filter. 
Conway anc! Holland (11.3) concluded the d;suibution of fiber~ on fillers is not uni­
fonn and the distribution o( fiber counts is more disperse than Poisson. For t~eir 
filters which had signific3nt variations in fiber concentrations between sc:c:tors (as much 
as SO-60~ o( the total filter mean). they describc:d the: (ollowing relatian for the: 
standard deviation of the total number o( fibers counted on a wedge (N) 

empirical s{N) = 1.6 (N)I': 

",·hC'rC' N is about 100. The Poisson stand3rd devi3tion ",·ould be: 

Poisson" (N) = (N)' ~ 

IUjhans and Bragg (11.6) in Series ( o( their study (ound significant variation betwC'CG 
filter SCiments and rejected the Poisson distribufion for the total filter surface. How­
ever, in Series 11 o( their study. utilizin, various experimental modifications. they fouod 
DO significant variation between filter sccmcnts and no reason to rejc:c:t the assumpti!)G 
of Po~son distributed fiber counts. 

4.3.3 Systematic variations due to differences between microscopes "'·ere ,tudied b)' Leidel 
and Busch (11.4). tn their study using five ditrerent bnnds of microscopes. they found 
no significant differences amon, f~ur. but the fi(th gne counts apprnximatc:1y 45% 
higher on the avenge than the other four. 

4.3.4 Variations due to differences between counters should be examined at three levels: 
experienced counters (lCc:asionally counting. experienced counters routinely countinc. 
and inexperienced (new or unculOC'ed) countCf'S. Leidc:1 and Busch (11.4) studied five 
experienced counters. with one counting only occ3sionaJly. There were no sl&nificanl 
differences among thrC'C of the counters. but 11 (ourth was 16~ lower than the fi~ 
three. lbc fifth. who occasionally counted. a..,e~gC:<: 27t;l- higher than the fint thrC'C. 
ConwOiY an«! HollOind (I 1.3) studied three experienced c(\Unters and !hree: inexperienced 
counters. They found statistic:llly significant ditrerel'CC:S between the mean.~ oj bolh the 
expericnced and inexpericnced counters t~t typicOilly were in the: fa!l,e plus or minus 
S te> I!I %. They concluded ahat cXpt''':~e as a fiber counter is not a significant 
parameter :atrcctinll inl,.f'rountcr v;ariatiolls. 



R~jhans and Br:lgg (I 1,6) f~'und Ol' :,i~l1itk;lnt Jtlr.:rcnC'~~ ;\Ol\"\"\: m':Jnl u( nvc ~,'rcri­

enc.:d coumers in Series ( (If their lolUJy, But in Iheir carefully ~\'mr,.l\cd s.:ciC1 ll. :In 
analysis of \'ariance lohowed signitkant \':lriati,lOs O':t' .... en cllunters th:u wcr~ plus or 
minu\ I to 15%. 

4.3.5 V:lriadon~ Octwccn lahoraturic~ :1(C m~t likely Juc til systematic hi.ls~ and :tre nllt 
a siGnificant aJJili,'n:l1 St'urc\! of ,anduna \'.Iri:ltillns. Any aJditional \':triatillns :ue 
m(.l!.t likely du.: to Jifferences in counting tC\:hnique. Beckett and Aufield (II,S) ob­
ser\ed that standard counters improved grC:Jtly after personal instruction; als.) new 
counlers. after instructi(\n. tended til ci\'crcompcnsale and get exceedingly high counts. 
Additi(\nally. they found th:lI cllunts (film an expcr,ienced l:lbllr:lIory Ihat had not had 
con!act wIth l'lher latooratori~ performing Ih.: ~ame :In:lIy,is Io\,'c:r( a~ f,j( rfllm Ihe 
stanJ:ard \'alues 3S were thl! coonls hy new Cllunle~, 

4.4 Sources of \'ariJlions 11clween ~mpl~ takcn at diff.:r.:nl times Iln one employee during one 
worle shift can affect Ihe C'\p05Urc cslim.111! fllr Ihat cmpl\I)·ec. Thl.~e arc primarily due to 
a) differences in exposure cl\nCcntralion~ during Ih.: day. b) diffc:rencc:s in location of the 
employee ~'ithin the plant. and c) dilferences in w\lrk opcr:uion performed by Ihe employee 
during the day. These sources of \':lri;alilln can be contrlllled by proper choice or sampling 
strategy. Refer to leidel and Busch (11.7) :lnd , leidcl. Busch. and lynch (11.8) for an 
extended discussion of s;ampling strategies. tntenJay temporal \-ariiltions can ilffcct the ex­
posure estimates obuined on different d:l~'s. Refer t\l lc:idc:1. Busch. lnd Crouse (II. 9) for a 
discussion o( Ihis type of \'ao:uion, 

4.S Until recently. Ihe Illt:l1 cocffici~nt of varialion (eV,) fur the sampling and counline proce­
dure was best cstimat,:d fr",m Ih< worL. of Co",u~' and Holland C ILl). The conclusions 
of lheir study in~lud~'I.1: 

4.5.1 The prc:cision of Ihc:ir prl'll:edure feX' filt.:!'s n!'l conl:tining ~n ;abundlnce of ~ne 
rihers can he \.'Stimah:J by a c(lI!lfkic:nt l,f ":lriation uf I b,29r, This \':llue includes 
lIari,ltion am(\nlt ~ounters :lnJ "'thCC\'ed interacti"'n effl·.:S. 

4,S.2 The xcur:lcy of th~ pr,,\Cedure for similar filters may be estimated for a IOO-fibcr 
COUllt by :l c,,-.efficient of \'ari:ltilln of :! I Acr. This ;assumes Ih:lt the comribution 
of the overall \:lri:lnce from the nonuniform liber distribution is :lddilive. 

4.S.3 A high percenlag.: \If \'ery fine "hi:" \In Ihe filter can signific;andy a(fcct thc' standard 
deviation itnd confidenc.: limits fur counts ~. diffe(c."nt counters. After combining 
\'lei ltions in fiber conccntrltillfls oller Ihe cnlire filll:r \. ilh thusc for different, counters, 
it W:lS concluded: 

:. For filters with :l low c004:entralilln uf fine: fibers. the coefficient ot lIuiatioa 
is ~tinaaled 3t 11 <:Y, and the 9Vi c\'nfidcnce inte(\'31 is :: 43%. 

b. For filters with a hish co~cntr4llion ... ,f tine fibers. the cO(fficient of variatio,n 
is cstim31ed :It 2S'1- and Ihe 9:" cr confidence intcrv31 is :::: ,SO%. 

lyrK!'!. Kmnoveler. lnd leit.ld (11,11 ha\'e :lIs..' rcported on \'ui~ions of the method. 
The,r 'Ittralahuralllf) "Iully utilizeJ I~ llala ("'01 a l:lril! numt-'·~ Ilf dusl ":Ilunts m:lde 
by ,:iffcrent mcthc.oJs hy c:l:rcric04:~'\.1 clluntc,," ,'\'Cr a pcrilXi of YC;U'1 in :In epidemiologic 
stud!" (\f the: asool\'~ pn>tlucts inJustry. They c\\fI.:lud ... "\! Ih:ll the ~t:lndard de\'i3tion of 
ClJunl~ ~,r lito.:" Ic'n~cr lhln 5 miCrunk:leN un nlemhrane Iiltt:rs clJuld he estimated 
(,,'m Ihe rcl:lliun .r ::- I "'~ ',~I, Thu .. ("r c,'unl .. ,.f al-llU( 10(1 fitoc:~. Ihe c(lCffici,,'Ot of 
vao:.tli\.n cl'uld he ..... 111 ,,:11 \,'\.1 Jt Ih.'ut I ~,:!': :1111.1 Ihe 9~r; ctln:1Jcncc limits at :::: 
JU,4'-r, Thc:,'c \Jlu\. ... ar.: I,''''''.:r Ihall Ihe \';llu .. " rcr"rtN by C\.nway 3nLl Holland 

III. " 
RC'\:\. ~:Ir. I he khn,· \bn\ ille ("'q,,-'r:11 illn ':lIndu.:h:J an in·hou~ in\'~'Stiptiun of lhe 
a,hc,h', c\lunC mt:lh\oJ III IClI , Th.: ,:uJ~ J:lla lOI'lllainl"\! tutal fil-.c:r cllun" for o\er 



IUO tilters with ~J(h liller c"unlcJ h~ IW" hI .in: .. ·,'un":r:.. Fr"01 Ih~ J"hn:--M~n~ 
l.bl:l. II.:IOSIf C:lkul:u .. ·u ,"er 100 ~l>,im,.les ,.f ,h .. · C,lulIl C\' f"r Ih .. · 1II .. 'th,tJ (l1.I1l. 
The SlOSH CV c~lam:lIes indudeJ r .... J,'11I .1111· .• I1I1 .. ·r \·,.ri"l i,·u", :am' inl .. 'n:u"nlC'1' 
variations. but JiJ n," include ran.l"1lI [,un,p "".14 rate \'arialil'ns. It \\o'a~ f,,'und that 
the counl coefficient "f \'ari:uion (:III r:lnd .. ,", \Jriatian!l except (llr pump v:1riaticq) 
W:1S a (unclion "C Ihe 101:11 fitler cou,U. NIOSH Ihen includcd :l CV o( O.OS (Of ran­
,hIm pump \';ari:lli"ns tM:e Sc~tiuri 9.1) in the C\'-cstim6lhlr equ;llion to obcain a 
CV,-c!ltimatur . The CV r-cstimator line is ploued l.n Figurc J (or tut:11 tiber counts ia 
the rangc 10 tll I n() fi~rs. Or the (ullllwins cquatilln c:ln be u)Cd: 

CVr = (antilog ... ( -0.215 - O.:!03 t\lIg, .. FB)) + 0.002S F 
wh . • FB is total fiber cou"' as dir.cusscd in Section 10. 
Figure 3 dcm(In~t':atcs that (or:1 tot:11 fitler count,,( 100, the bot CVT is attainable with 
the lIpprupri:1te ~mplin, times given in 8.1.3 :1nd the count rules in 8.3.9. Whas 
making decisions rcprding compliance with the OSHA asbestos exposure standards ia 
29 CFR 1910. 100 I. the statistical proceJures gi"cn in Leidel et al. (11.11) should be 
(ollowed, Thc procedurc.'S arc based ,'n st:1tistical theory :1nd :assumptions given in 
References 11.12. II. D . 
Because u( the J)\lSsibility 0(· !lystem:atic t1i:ascs due tll differences between microscopes. 
counters. and lat1llr:uories as discussed above. it is strongly recommended that any 
l:1bor:atory counting :l.Sbc:st05 should panici"patc in :1n interlaboratory quality control 
program that inc.!udc.'S the countinl! u( SI:andard rdcrence filters. These standard filters 
arc available (rom MOSH through the! Proficiency Analytical Testing (PAn Pro­
gram. The PAT Prusram ~ u~d hy the American Industrial H~giene Association 
(AIHA) as pan of ils Laboratory Accretlitation Program. Each I:£boraror)"s quality 
control Jlrogram must includc prot"lClIl~ (or rclutinc:l) 3diustin~ and calibrating samplin& 
and counting equipment Jllu!> training :1011 e'i:lIu:1tion programs (or counters. 

S. Adua'acn and Disad\lan,a&e' of lhe !\1~hod 

5.1 The method is intendcd to gi\e an inJe:\ o( emplt')'ee ex~ure to :1irbornc: asbestos liben 
o( specified dimension:al characlcristics. 

S.2 It is not meant to count all asbc.'Stos fibe~ in all size r:anges or to differentiale asbestos (rom 
Q(her fibrous particulates. 

" 
6. App .... hlS 

6.1 ~mpling Equipment 

The personal ~mpl;ng l.~uipm.:nt tr:a;n C(ln!oi!ob ot I) pc!rsonal Qmpling pump. 1) tl1bin" 
J) Clothing ~pring clip. 4) tubing-to-field monitor metJl adaptor. Olnd S) field monitor (filter 
and hulder). 

6.1.1 Perwnal Sampling Pump. Th.: pump mu.,t tx capabJ.: of :-ampling at '1.0 to 2.S [ten 
per minute (lpm) :&gailN a ftuVr rl..,.;)la,,.;..: lIC 7.5 in(hes llf .. ater (1.4 cm Hg) for 8 
conlinuous hours (In 61 (ully ch:1rg .. -d h:allcry. 

6.1.:! Tubing. Laboratory tubing such :1~ ru""'=r (lr pla .. tic with (..mm t-u'e :lnd about 100 
em length. 

6.1.3 Clothing Spring Clip. The clip aUach~ the rubber tubing to Ule lapel or shirt of the 
individual bcini monitored. 

6.1.4 Tubina-to-field Monitor Adaplor. A short metal adaptor with ridges on one end to 
grip thc inSide oC the tubinr- The uthcr end is dC\igncd Cor a prcuure tit into the 
field monilor. 

6.1.5 Field M"r " 'r (Filter and Holder). The only field munitor currently considered 
acceptable by N IOSH ;.; m:1nuCacturcl! hy Ihe Millip(lre Curporat;\\f1. i:,.: unit cun-



SISU o( I) il Ihr~e seclion slyrene pl:1Slic ca~ designaled Millipore Aet~1 Monicor 
Cue. 2) 3 J1·mm di:lmeh:r pl:lin while cellul~ esler membr:lnc filter designated 
Polilliporc AA (f>\'rc size u( 11.8 micr"n1clerl. l) a ,uf'('Ort pad. anJ 4) plastic 
scaling caps. tr a l;tr~e numb.:r of siuilplc:s :arc I" he (31,;.:n. il ma)· be leu C'lpcnsive 
to rcuse Ihe pl:lMic ~a,.'~clo. Grc:l1 Citrl: must be l:lken in the cleaning :lnd re:usembly 
proceu. The C1utside mating )ur(:lc,-"S ,,( the field m",nitors may be covered with a 
"shrink-fit" b3nd to prllvide pn'P'o'r lIoealinl: and a writing sur(ilCe (or niter identifica­

til'n. 

6.2 Optical t:quipmeat and Microscope fca.luro 

6.2 1 Microscope body with binocul;\r hcad. 

6.2.'2 lOX Huygenian eyepieces are rccommenJc:c:I. Other eyepicces can be subltituted if 
necessary. Wide field eyepieces C:1n be ur.aJ; however, wide field eyepieces may 
yield a count field ar~ leu than 0.003 mm% with the Pllrton reticle. This is ; ot 
,1v.4&Ys desir3ble from the ~tanJpuin( Ilf oM3ining optimum sampling times (sec Sec­
tion 8.1.3). If wide tidd eyepieces arc U!ic:d. it is prefer3ble to usc the Pattersc.a 
Glube and Circle reticle til obtain 3 13rcer c"unt tield ar~ 

6.2.3 KOI:hlcr illumination (preferably huilt· in with provi3iions (or 3djusting ligt.: intensity). 

6.2.4 A Porton reticle is recnmmended. Othel"!'i !iuch :u the Patterson Globe and Circle 
can be substituted. 

6.2.5 Mcch:lnic:l1 stage. 

6.2.6 Phase-Contrast condenser with a numc:rkal :If'l=rturc (N.A.l cquill to or grC:lter than 
the N.A. of the objecthe. 

6.2.7 4O-4SX ph:lsc contr:ut achromatic ub~'Cti\·e eN.A. 0.65 to 0.7S). 

6.2.8 Ph3,.:-ring cc:ntcring tdl.~opc or Bcrtr:and kns. 

6.2.9 Green or blue filter. I( r,-'Commendc:d by micr~ope manufacturer. 

6.2.10 Stage microrneler with 0.01 mm !iubdivi"i,'ns. 

6.2.11 For gener:ll guid:lOCC: ,'n ph:lSl: tunlf;.!)t mi~roscop)·. consult Ncedh3.m (11.12\ Clark 
(11.15) and ~fcCrone (11.1 ~). 

6.3 FUcCI' MCMlarinc Equipmcat. !;xpcricnce has .. hown that certain equipment i5 u~ful foc 
efficient Qmple mounti,.!: The following item:; :lre recommended for extractins and mount­
inc a portion of the tilter for counling. 

6.3.1 Micl'>SCopc slillcs. 2.5 tty 7.S cm gl:l.'-' slides :lre mcxt commonly used. Sample 
number. d:lta. initi:lls. etc .• C:ln be con\.:ni~ntly written ~n a frosted end slide. 

6.3.2 Cover Slips. Covcr sliIH :lre a nccenary part of the slide mount ;and optic.:ll s)'Stem. 
The lolt:tpc should be 3ppropri:lte for the :>izc uf the tiltcr wedge. The appropriate cover 
slip I!:pends upon the tJbjcctive to he used. Ordin:lrily. objccti\'cs are opticah~' cor­
rected for 3 III \ i (0.1 7 milli:l1eterl thicitnl.'Ss cover slip. Improper cover ,lass thiclc­
ness will d~tr3Ct frllm the fin:ll image qU:llity. 

6.3.3 Scalpel. A SC:llpel is needed to cut I.'ut a portion of the filter to be examined. A num­
ber-ten curved blJdc scalpel is recommended. 

6.3;4 Tweczen. .\ p:lir uf tine-tipped tweezers is used to remove the membrane flter slice 
from the field m<lnltor and place it upon the slide. 

6.3 .5 lens Tissue. To insure c1e.1nlineu. a lint-free tissue i~ recommended. This !issue 
should aho be used fN II.iping mcuntin, tools :lnd for cleaning slides and COVe: sliIH. 

6.3.6 Glus RIlti. A tire·pollshed gl3ss rod may j\e used to spread the mountina \CIlutioa 
on the .. liJc. 



6.3.7 Whc.llon B;lIum B,mlc. This special glass c(1nl.1in~·t ha!'> a SillS top whtch PfnaM, 
contamination o( the mllunting soluti(1n. A gla~~ nlJ i)o included (or dispcnsin& t.'Ic 
·soluti(1n. 

7. RH&CnL"i 

Chemi'dls ~hould.be reagent ~3de. (ree (roOl particle," and col~lr. Nn(Ilrming to the spccificuioas 
of tile Commillee (In Analytic31 RCJsents o( the American Chemical S\Xiet~· ... ~ .. here such 'PCCil. 
cations are a\':.IiI3hlc. 

7.1 Dimelhyl phthal3te 

7 . ~ Diethyll\xalale 

A"'oid gelling the mounting ~(llulion Iln Ihe skin. W3~h skin promptly v,·ith soap and waler if akia 
contact occurs. 

8. Procedure 

8.1 Sampling 

8.1.1 Gencral Information 
GUldelint'S for the munitorin~ o( empl,'yec eXIl\'~ur~ t" indu~tri31 atmospheres arc 
gi\'cn in Reference 11.8~ The Federal rcquiremcnt~ for monitoring employee ul»" 
sure to 3ir~rne 3Sb.:StOS :lrc (ound in 19 CFR 1910.100 I. 

8.1.2 Mountinl! the Samrling Pump on the Wor~er 
F3~len the S3mrlin~ pump to the workc:r'~ belt and [;uten the field monitor to the 
lape'l ,lr ~hin fr(lnt (as close to the bfl:athin~ zone 3S is practicall. Remove tbe top 
CO\W (1( the plaslic m~'nitor. Ihen inven the monilor ma~ing certain the e.xpow:d 
filler is (acing downward. Turn Ihe pump (In :rnd adjust 10 the calibrated flow me 
(1.0 III ~.5 Ipm). R('cord thc (oll(1win!! inf,umation in a lorbook.. 

I. Filter numhcr 

2. Pump start time 3nd dale 

3. Flow rate 

4. SubjC\:t's name 3nd job title 

5. Ty~ o( opcratil1n or pr<'l:l"S~ 

6. Ve:ntil3tion contrl.ls and is thc v,'orker wearing a respirator apprllvcd for ubcstol! 
The pump should be checlcd periodically durinG the ~mpling period for proper oper­
ation and f1~lW rate. 

It I .:l Oplimum Samplin~ Times 
The rcquiremenl for thc minimum count o( 100 fibers or ~O fields in 8.3.9 WIS 

delermined to be Ihe best compromi~ to achie\'e adequate prccision (or tbe airborJ)c 
tiber ~timate and re~:,onable c(lunting times. An optimum fiber dl.'"lSity of about 
I til :i fibers per microscope count field is recommended. To ~(imate appropriate 
s:1mpling limes (or (casible counting 3nd "f'Cinul countin" one mu~ c:onsidcr tbc 
(oll ... ",,· in~ conslr:linll>: 
I. micruscoJlC COUOI tidd arc:! (gcncr:!lIy lUlU) 1(\ O.OOtI mm::) 

.. pump "uw roUe: !lYrically 2.:i Ipm m;uimum) 

3. :l\.crJtlc Jirhornc fiber conccntr:lIit'ns 

~ (,'unlin~ rule rJnge C'( 20 to 100 fidd~ 

~ ;.J('qualc titler d.:n~ily I" uhtain :1 minimum cuunt o( IU tibers in 100 fidds.. whidl 
i:- Ihe 1e:l,,1 ".11:11 hhcr cuunt th;\t yidus an acccplabic C(lunt prccisioo 

to . t>;I.:I.~r.·\lIlJ ;Iirt-..'rn.: r;\rliculal.: Ie\cls Ihal can rnlu.:c Ihc c"unt prccisi('" -iuc 10 

.In '10: ':Ufin~ lIf fih.:r, ,'n Ihe hlh:r !O"'J((acc 



mounting solution of Section 11 .1. 1 ~hlluld alslJ be ~x:lm incd (or cont3minatioo end/Of 
cryst31 ~w",,·th. 

[(.I.t. Shipping 

The field monitor) in ""'hich thl: sampl~ 3re collected sh\'\uld t-c ~hippcd in a rilid 
c,-'nt;uncr ""'ith sutfkicnr p3cking ~eri31 I<' rrt'vcnt cru~hin1! . 

• R.I . 7 ~unlbcr(, uf S3mplc~ . 

When ~'mrl i ni= (,Ir the Feder;:.1 ceiling ~Iandard ,,( 10 tihcrs I >5/.ml cml. [29 m 
191U. IO(lJ(bl 131. effecti\'c July 7. 1972J. only one ~3mple (15 minutes maximum 
duration 1 is nec~s;lfy. thcoretically. Howe\er. several samples should be lalcen dUl. 
ing eltpcctcd periods Ilf peak. air concentrations 10 3110w (or deleclion of gross wn­
piing or cllunling errors. 
When s3mphng for determinatilln of none:ompliance with the Federal 8·hour TWA 
st3nd:ud of 2 fibers (>!i,.m) cm:'. I~q CFR 1910.IOOl(bl (:!IJ. Ilne should contin. 
uousl)' sample as lar~c a portion of the ""w\( day as is feasible for airborne COOc:tn­
trations of about 2 to 10 ti~R 'cm'. Howe\·er. for a lower airborne: concentruioa 
such as 0.5 tiber cm'" one sample might require" to 8 hours sampling time in order 
to gel the proper filler tiber density (Section 8.I.J l. For this situ3tion. the a-hour 
TWA exposure: would be determined frllm one R-hour or tWo 4-hour samples u ap­
propriale. 

8.2 Sample P~parafioa 

8.2.1 Prepar3tion of Mounting Solution 

A v~ry import3nt part of the umpk evaluation is the mounting process. This proc­
ess in\ol"n a special mounting medium of rr~ribed \·i~ositY. The proper viscosity 
is imp<'rtant in order to eXpedite filte:r di!o~ll\'ing 3nd ('Iill minimize particle migratiOCl. 
After the SOImple: h:l:'i been mounted. an el3p$ed time l,f approximatel)' siltty minutes 
i!'i necdcd befe.re the sample: is re3dy fur e\·3I\1ltilln. 
C,'mbinc the dime:th~ I phth:lla:e 3nd diethyl oX:l13te in a l'\ne to one ratio by volume 
and pour inlo a Whe:lton h31~m ~'nl::. .-\c!d approximately O.O!i (== O.OO~1 grams 
"f new mcmbr:Jne filter per milliliter of ~l'lutil'n to reach the necessary \·iscosity. Tht 
mixture mU$t be ~tirre:J periooic311y until the filters h3\'e dissolved 3nd a homogencous 
mixture is formed . The normal shdf life: of the mounting solution i5 about three 
month~. Twenty milliliters of mounting solutioo will prcp3re approximately 300 
sampl~. 

8.2.2 Sample Mounting 

Cleanliness is imp<'rt3nt! A dirty worL;ing 3rea may result in sample contaminatioa 
and erroneous·countli. Thc (ollo""'in& ste~ lihould be follo ..... ed when mounting a sample. 

I. Cle:ln the slid~ :md cover sl i~ ""'ith lens tissue. Lay each slide uown OQ • clean 
surf3ce with the (rosted end up. It is ;t good practice to rest one edge of the 
CO\'cr slip on the: lilide and the ocher edge on the worli.ing surface. By doill& thia. 
you kcep the bou,-'m surface (the one ..... hich contacts the filterl from bccocDiDc 
clln&aminatcd. 

, Wipe::lll the m(lunl ing loolli dC3n ..... ith Ien~ tis~ue: 3nd pl",ce them on a clan surfllCt 
huch ali Icnli ti~sud . All toolli ~huuld ~ ""'ipcd clean pri,'r to mo\<nting each sample. 

3. U~in~ the l.!1:1~~ roo supplied ""ith the Whc:lton hal~am bottle. apply a drop 01 
mlJunt:n~ sululIlJn (Into the centcr ,If the slid~. It may be ncccuary to. adjuu the 
4u;lnllty of ';\llutl"In S4.1 that a\"t,,'r the c,'vcr s:ip has bl:en .placed on top. the: 5Olu-­
tion Cllt'nl1li unl) ... h~htly hcyllnJ tl)" f;lter illiundar). H the: quantit), is greater thaa 
thlli. panicle r.:1l,!ratl\'n may OCCUI . 



,. Usinl another glass rod. spread the mounting media into a triangular shape. The 
slIe of this trian!le should coincide \I."lth the dimcnsillR of the filler wC'dle. 

S. Separate th: liddle and bonom s"":tions of the field monitor case to expose the 
filter. Cut a tri:lngular wedge from the center to the: edge of the filler using thl: 
scalpel. The size III the wedge sho'!,ld approximate one-eighth of the filter surface. 
The filter Can be very c:lrcfully remo\cd (rom thl! cassette for cutting. but this 
should cnly be done with great care. 

6. Grasp the filter wedge with the tweezers on the perimeter of the tilter which was 
clamped between the monitor case sections. Do not touch the tilter with your 
tingers. Place the wedge. sample side up. upon the mounting mC'dium. 

7. Pick up a clean Cover slip with tweezers and carefully place it on the filter wedge. 
Once this contact has been made. do ao( rqtosition rbe coy« slip. 

8. Label the slide with the sample number and current date before procecdinl to the 
next filtrr. On tht' bottllm (backside) of the slide. trace the perim~:er of the filter 
wedge with a felt tip marking pcn. This will enable the counter. after the filter 
has bccllme transparent. ~o stay within the filler perimeter when counting. 

9. The sarr.ple should become transparent within fifteen minutes. If the filter appears 
c:1oudy. :t may be neceuary to press very liptly on the cover slip. This is rarely 
necessary; however. count in, should nO( be started until an hour after the mount­
ing. This allows lhe micrIXCopic texture of the tiller to become invisible to micro­
scope vi: .... ing. 

10. Discard Ihe'sample mO.:nl after two days if it has noc been counted. Crystals 
appearin~ similar to asbcst(» fibers m:ly begin to grow at the mounting media 'air 
interface;. Thty scld('m prescnt ;my problems if the slide is eumined before two 
days. (n any case. st:\)" a\l."ay from the filter's edges when counting and sizing. 

Coadac of Fibers 
8.3.1 Ptace the sl"de on the mechanical ~tage (\( the microscope and position the Center or 

the: wedge under the Ilhj~ti\"e lens and (ocus upon the s:tmple. Start counting (rom 
ont eN! of rhe wedge :lnd prllgrcss aloni a radial lint to Ihe other end (count in 
either direction from perimeter to \I."edge tip). R;mdom fields arc selected. without 
lookin, into the e)"cpi~es. by sli!htl!· advancing the slide in one direction with the 
mechanical stage ~ontrol. 

'.3.2 It is csscnlbl tu continu31ly scan o\"er a ranle of local planes (,enerally the" upper 
10 to I S micrometers Ilf the tilter surface) with the fine focus control d"ring each 
field count. This is especially nc<:c:ss3ry for asbestos fibers due to their impaction 
into the fil,er matrix. 

!.3.3 On most airborne s3mplo. asbestcn fil:l:~ will gener311y h;a .. e fiber diameters le!s than 
one micrometer" Therefore. it is nccesury to l'?Ok arefully for f~nt fiber images. 

1.3.4- Regularly check phase ring alignment. 
1.3.5 When an aulomerate I " us of ~teri;&1) coven a significant portion Ilf the field of 

view (appro x I "6 or grcater) reject the field and select anocher. (Do nOC include 
it in the number of fields counted.) However. repon the 13Ct as it may h3ve meanin& 
on other dat:l colla:ti~ln. 

1.3.6 Bundles of nben ;Arc ~(\untC\J a.~ ,-'ne fiber unless bo«h ends \If the fiber can be 
c1e:arly rcsohcd. 

11.3.1 Count Ilnly fit<rs WII" a Ic:ngth tu widlh r.atio grc:lIer than or equal to 3: I. 
8.3.8 Counc ~lnly tlb<: .. s ·~re:-'I.:r Ih3n ~ r.licromctcrs in length. (Be as 3Ccuratc :l! pussible 

ia ac:ceptin@: rib<:rs ncar ~"is I:nb.,h.l ~1c:uure curved fibers 310ng the curve to nli· 
mate the 1(){:lI kn~lh" 



R.3.9 Counl a~ man) tic\.j~ :as nec~ry hI ~ld.J .1 I,Ilal ~"unl ,II .11 k;I'1 ItlO ri~rs. Ex­
cepl ion~ . a) c"unl Oil Ic,,~t :W fidJ> e\c.·IlI( ~"II ~"'Ulll 1II.'r~· Ih.m 11111 ht-.,·r~ . . an,1 hl stop 
at 100 fields even ir you h:lven'l r.:J~h{·J IIMI lit-.,·r, 

R.3. to For tiber!> that cross cilher one or Iwo , id,,~ o( Ihe .:.'unlln~ ti.:lJ. Ih.; (.'IIC' ..... inS pro­
ccdure i~ u~eJ t~I unta in :l repre~enl:lt i \'e count. 
COUNT any Ii!>.:r greatcr th:ln 5 micrometer~ in length. Ih:lt 1ae~ ~'nlirely within the 
c()unting area. COUNT:lS "'/1 fib.:r·· iln~ fi~r v.,th Ilnly un~ end Irin!; wilhin the 
counting area. DO NOT COUNT any fiber crossing an)" tW~l s ida:~. 
Rejc:<:t and do not count all other fibers. Rd~r to Figurl!s 5 Ihrou~h 10. I'ote that L'le 
fibers in Figures 5 through 10 '" I&OC reprHtnt.ri,,~ or the :lppearance of most as­
bestos fibers. Most fibers have a very r:lint im:l~e . 

9. Calibrariotl and Staadards 

·9.1 Samplial Traia Calibralioa 
The aceurate calibration of the sampling pump i~ .:~sential to the Cllrre"t calculation of the 
air volumc sampled. The frequenC)" or e:llibr:ltiurl i, dep.:nJen~ ,'n the u~e. C:lrc. and hand­
ling to which the pump is subjccted. Pumps must he: rec:llibr:lled i( Ih.:y h:lve just bc:ca 
repaired. misused. or received frum the manufaetur.:r. If the pump recehes hard uS:lge. more 
frequent ealibralion may be nccC$lry. Ordinarily. pumps ~hould I'\c cllibr:lled in the labora­
tory both before they arc used in the field :tnd :lfter they h:l\e ~en used t'.1 e"lIcct a large 
number of field samples. 
The accuracy or calibration is dependent upon the tH'C ... ,r in!-tru~l!nt u!oed :IS :I reference. 
The choice o( a ealibr:ttion instrument will depend largely l'n v.here the e31ibr:llil..ln is per­
(ormed. For laboratory t(Sling. a I-liter buret u~c:d :ts 3 SO:lP bubble "~'IA meter or wet-test 
meter is rc:commend"od. Other ~tand:lrd e:llibratin~ inl-truments. '",ch :I!- :I ~pir ... 'meter. Mar­
rion's bollie. or dr)" gas m.:ter can be used. The c:llibr:lti,'n ~hould t-e ~,( ~ufficient prcci~iOQ 

that the 95 c;( cllllfidence: limits on the ftuw r:lte an: .!: 10<:( (95 cr (I( Ihe ftow rates will 
fall within = lOt;(- of the e:llibratcd valuel. 
Instructions for c:llibrat:on with the soap bubble !Iu .... meter (;l1l01A. The samplin; train used 
(pump. hose. tilter c:lsselle) in thc pump calibr.ui,'n lihould be ttle ~Jme 3S the one used in 
the field. 

9.1.1 Check. the voltage o( the pump bolllcry with a voltmeter both IA ith the pump off md 
while it is operating to assure adequate \'oll:lge (or ealii'tration. If necessary. chatce 
the banery to manufacturer's specifications. 

9.1.2 Fill a beaker with 10 ml of soap solution. 

9.1.3 Connect the filter cassette inlet to the top of the buret with a length o( hose. 

9.1 .4 Tum the pump on and moisten the iruide o( the soap bubble meter by immersinl the 
open end o( the buret into the soap solution and drawing bubbles up the inside of the 
buret. Perform this task until the bubbles ;arc able to trnel the entire length of ttoe 
bure:t without brC:lLing. 

9.1.5 Adjust the pump rotameter tu prllvido: a ftow betwel!n 1.~ I~' 2.5 Ipm. 

9.1.6 With :I water m:.nomcler. check that !h'c prcs~ure drup l('ross Ihe fil~'!r is less t.Iwl 
l:t inches .,( Willer (about I inch o( t:lc.:rcury). 

9 .1.1 !i1:1rt:l soap bubble up lhe: huret and r.1{":bure the lim&! it tak,,-s (,,'r Ihe bubble to lnvd 
:l minimum v(,lumc \lr I liler. 

9. 1.8 Rcr<al the procedure in 9.1.7 011 1\-OIst Ihree lim~~. :Jh'ra!;e l:-te re"ulls. :lnd calculate 
Ihe cal ibrated now rate by dividin~ the \olumc traHled b~ thc ~'ap bubble by the 
ci.lpscd time:. If the range bc:twcea th.: hit:hot :In..! k''''ol o( thl! Ihrcl: now roues ii 
gre;Jler Ihan .. bout v.13 Ipm. tncn Ihe c:llibfJti,,'n st."uIJ be rc~aled since it is likdy 
th:lt Ih,,' prcci,iun is nO( ;ldc:quiltc. • 



, . 
_.9 00112. required (or Ihe cJlibr:11ion includ(, Ihe \'lIlume me:1,ured. elapsed lime pn:ssure 

drop. Jir lemperJlure. ;lIm\hpheric pr.:s:-ure (or ... k\:lIi,ln1. pump serial numt'Cr. dale. 
and name or pers~'n performing rhl! c:llillrJtil1n, 

?~I.IO Correclion~ 10 the now r .. le (ur pum!" "'ilh W(lmClers m;ay be: ncccss:lry i( thc pres­
sure (cievJliun) or h:mperilturl! ",'here Ihe: ~mpl~ Jre collected (J':lu01I fto.,.' rJte) 
differs signilicJnlly (rom th:lt where Ihe w:llihrJti\ln was per(urmed (indicated fto,.. r:lIe). 
Actual ftow r:ltes at time (l( Qmpling nia~' he c:lIcul:ued fllr a line:u .. cale rOl:lmeter by 
using the (ollowing ,"orrection formul:l: 

• 

where both pressure (P) and tempcr:llUre tT) :lre in absulute units such as: 

psi a = psi, + 14.7 
de, Rankin = deg F:threnhcit + 460 
dq Kelvin = deg Celsius + 273 

,,1iIao6cope Setup 

'i.1.l Ponon Reticle and the Counting Field 
The asbestos fiber count procedure conii~ts of comp:tring fiber lenglh to the di:tm­
eten of calibr:tted circles of 3 Porton' reticle:. and counting all fibers gre:lter th:ln 
S 'n'crometers in length Iyintt within l given e:ounting field 3re3. The Por, ... n reticle 
is 3 gla(s plale inscribed wilh a !'eri\"< o( .:irclc.~ and rcct:lnglc:s. The left h:tl( ",( tne 
reticle is divided into six rcctanglci cunstituting the counting field. The countin'! rield 
is iIIustr.lled in Figures S through 10. 

,,~ P1act.;.len( in Eyepiece 
The Ponon reticle is pl.1cC\! in~idc Ihl! Huy~cnian cyepic.~c where it rC'$ts on :he field­
limiting diaphr:lgm. I( other types Ilf e)'.:pil:c,:~ :lrc used. it may be na:e--sary t(l insert 
a counting c .. llar (or ret3ining Ihe ret ide. The rc:ticle should alwlYs be k~pt clean" 
since din on Ihe n:ticle is in (ocus :lnJ c\luld ':L1nlplicate the: cOllntil1g 3'1d sizing 
procC'$s. 

:'~3 Stage Micromeler 
The Porton retic:~ C:lnnot he u~ed (0( c(\unclOg until it ha:. been properly calibr:l1cd 
with a stage micrometer. Must stage micwmeter \c:lles ue approximately two 
millimeters long and 3re divided into uni", of '1ne:-hundrcdth of a millimeter , (ten 
micrometers). 

U4 Microscope Adjustment 
When adjusting Ihl! mi~rlhCopc. (,1I1u,"" Ihe m:lnu(:lcturcrs instructions while r'bcervin~ 
the (ollowing guidelines. 

I. The: light source image mu. .. t be in (UClb. :lnd, cenlered on the condenser I~!S or 
uIOulu diaphragm. 

2. 'I nc particulate materi:ll t\l be cxamined mu.,t be in (ocus. 

3. The: illumin:ltor field iri~ mu~t be in (ocu. .... ce:ntcrC\! on l'tc s:lmple. Jnd opened only 
to Ihe point ""'he;e Ihe field of 10';':'" i, illumin:lteL.!. 

4. The phU(' rings (annul:lr L.!i:lphragm and .,hase-"hl(cing clement .. ) must be: con­
centlic. 

t~5 Ponon Reliclc C31ibraliun Prl'CC\.lun: 
Each eyepiecc-.Jbjeclhc-re:lldc combinltil.ln ~'n the microscope must be: calibrated. 
ShoulJ ;1JlY o( Ihe: three be: ch:lngc:d (di\;as<i.cmbly. replacement. zoom adju~menl. etc.). 
the combinati,," mu .. t be rec3Iihr:lted. C .1Iillr:llion may ch:lngc if inlerpupillary dis-



10. C 1IkuJ.rioas 

tance i~ changeJ. F,'r ph'p.:r '.lIlI'r;.lh,n. Ih ... ("I1..,,,,,,nl: pfl.)l· ... Jur6o" :-h,'uhJ ..... f,~IU'IfOct 
c1u~c1y. 

Wi,h .. lOX u~j"'CIi\c in pbce. place: the )Iage: mie:rometcr un the mcchao.icll 
:-Iaf\:. (,,.;u .. Ihe milhm"ler ,colle. :lOd ,"",-'nt,'r the im;i1!.... l·h:.IOgc: hi the 4(1-4SX objec­
tiw •• nJ ;IJju,t the liN nllllimcl"r !ooC:.k ,li\Oi'i"n hi c'lin~IJe \Iojth Ihe: left buunduy 0( 

Ihe l'urtl'I\ recl;m.:k. M,'a,ure tl", Ji'I;.ncc "-:Iwecn Ihe lelt alld t:xtrcme ri~hl bound. 
aric) of thc "urtlln rectap~k. ~tilll;itin~ ;Jill f"'rlil'n "f the tin:11 Ji\Oi~iun. This me ... 
uremcnt repr~ents 100 L unih. The rectangle i~ I UO l unih on Ihe short vertical 
djmen~jon. The calcul:Jlcd "L" j, in"en ... d inlo the (,'rmula 0 = L(2S )I': where "W 
is the circle number (indic:ued on the Miele) and "0- is the cirele diameter. Since 
the circle diameler~ \Oary log:uithmic:slly. c\'ery othcr circle doubles in diameter. For 
example. circle number three is twice the tJi,IOlCtcr of number ol\e; number (our is cwicc 
the dilmetcr o( number t\lo·(.1. When the circle "izes h3\'c ~('n determined. the COUD(­

ing field area which con~i~ts ,If the Idl )i~ ~m:ll":r rcctan~lts cOIn tIC calculated from 
the relation 10.000 L -:. This c"mplcl~ the reticle calibr:ltion (,l( this specific objcc­
tive-cyepicce-reticle c,'mbin.uion. 

Example (or Porton Reticle 

The follo ..... ing calibr:uion ""as u~t:lincJ for a pair of lOX Huy&enian eyepieces and • 
43X objective: 

200 L = 0.14ft mm = 148 micrl'm~lers 

100 L = 0.074 mm = 7~ mj.:romele~ 

One l-unit = a.74 micrometcB 

Thus Circle #1 hls a diJmeler 0 = L(~')I -: = a.Hf:!')' .: = ().74 (1.41·4) = 1.OS 
micrometcB. 
Then our circle di:1metcr calibratiC'n t:lbk looks tile: 

Diamcter Ilf Circk III = I . O~ micr,'m,·ters. 
111 = 1.4& 
113 = 2.M 
II~ = 1.90 
115 = ~.19 
116 = 5.91 

Field OIrca = (I0'(X)() (L=) = (100 II (100 L) = (0.074) (0.0'14) - 0.0055 
mm: 

Thus tibcr5 with a length grc:ul!r th:IO :l Ji:;tanc:e hJt(\Io'ay between the diameten ol 
the IS and 116 circles waulJ he counted. 

If a PatteBon GlotloC and Circle rcticle j~ used. a different calculation procedure • 
required. The circle di;Jmctcr.- are rd;Jted 3.~ follows. The #2~ circle diametct iii 
(0.1) (reticle length •. 

The circle di:amctef5 ;Jr,' pr~'I,,'rri,\(\al "' Ihe r.nio or their numbcf5. Thus the Il1J 
circle diameter i, (10 ~!il ,I(" n.K lin,\..,. Ihl.' IIH circle Ji~mcter. 

to. 1 The 3vc:age :.Iirborn.: a~Ix"'h'" Ii~r c\In.;°:nlr:Jli.'n ~Iimah.-J by thl! filler .. ample may be 
calculated rrom the foll~lwin~ f~'rmul:.t: 

AC :: ~fFB Flo) - (BFB B_FLlI (ECA) 
(1000. (fRlln (MFA. 

I 



where: 

AC 
BFa 

BFL 
ECA 

FR 
FB 
FL 
'~FA 

T 

= Airb.lrn< fiber ~.'n.:.·nlrat.un in (libcrl> -;. !i ,.ml cm·l
• 

= Tct:lI numt...:r "f:" " .:.'unh:J ill Ih~ BH. lidJ~ ,If Ihe hlank \,Ir wnlrol fillers 
in tilxr~ > ~ 1. 10. 

= 1','lal number "Ii rid,l~ .... "unt.:J .In th~ hl:.nk lIr .... '.ntrol filters. 
= Eff .. -cthc clllk.:ting :lfea .If filter (l<~~ 10111: (,'r a .l7·mm tilcer wilh eifccti\c Ji· 

Jm~h:r "f J:\ mm).· 
= Pump l'Iuw r:lll! in lilch min (Ipml. 
= T ",Ial numl-<r "f fit...:rs .:"unted in Ihl! FL fields in fi~rs > S ~.m. 
= T .:>Ial numt...:r ,,{ tidd~ cuunteJ ,In Ihe filtl!r. 
= Micrusco~ cllunt field area in mm:: (~I!ncrally O.l)03 to 0.006). 
= Sample C(lll~tion tintl! in ntinuh:s. 

10.2 Recount criteria. It is \'cr)' desirablc for a counter tl) conduct il "blind recount" for about 
I in e\'cry 10 tilter w.:dg.:s bliJc~) count.:J. Allcrn.1ti\dy. a .. "-c,,nJ counler could perform 
the blind recount. In tr.1inin~ !>I!s!\i.lns fllr n,l\icc C.lunlef'>. thl! trainee should .:'llnJuct :I blind 
recount fur filt.:r v.~J~cs ';"unh:J by an c;(~ril!nccd. rruficient counter. In all cases. \Io'c will 
ob-ie('\'e diFerenccs bel\\Ccn the first am.l l>\.-c,'nd counts ,,{ the: S:lmc filrer wedge. Most of 
these differences will t-.: due hi ch:.tncc: alunc, th.lt i~. Jue to the random \ariability (precision) 
of Ihe .:ount m~thl.od. St:.tti~ti.:;ll h.'cuunt critl!ria cnable u. .. tu decide whether ubser\'cd dif­
ferences can reJS4lnabl} t...: c'rlain .. -d Jue tu Ch:lO':C alune or arc prob.lbl)· due to s)'stcmatic 
ditf..-r..-n.:es betv.een ':l.'unl..-r, ,Ir mil.rJ'SCl.'po ur Juc to sunlc other biJ\ing factor. 
The ivllvwi"g rC'Cuunt Crill!tI,ln i\ (.Ir :1 p:lir ,1(.:,lunls Ihat cstim:1lc S4l1tle airborne fiber con·' 
ccnlr:lIion (AC) in ribcrs ':01'. The criteriuf. is gi\cn at thl! t) 1>'=.1 errur k\·e\. That is. 
Ihere is a S% m;uimum ri)\; that v.e will rejc.:t a pair ~l( cl)unts ("Ir the rc;sson that one 
might be bi:ucd. v. hl!n the br~c u~r"'l.-J Jirfer~·n.:c iii really due tu chlncc. 
R;:jcct :I pai:' uf counl~ t-..'\:JU~ ,Inc might tl< bi.h.:d if: 

I ~C: - AC" r,cccJ~ ~ . 77(,-\C)(CV •.•• ) 

whcr~: . 

AC. = lo"".:r ,~timat(J .Iirt-,Irne fiher cllnccnlr.Jtilln 
AC.: = higher ,,~t i m:.tleJ airb.'rnl! fiber c'lllccntral! In 

AC = JllerJge IIf the IWIl :.airburne ellncentratiun l.'Stintato 
CV.· .. = .J\erJ!:C CV f,lr the twu c\,lnccntratiun \,~tim:.ttcs which arc I (unction of the tQ(al 

rihci cuunt (FBI in ea.:h cJ..~c. Usc the rdatiun in Sectiun 4 or Figure 3. 

Fur:l p:Jir ui Cl'unts ,'n the ~'"~ filto.:r. reject the pair h\''C:Ju~ unc mi1:ht he biased if: 

IHI: - FBd c .. c.:.:J~ 2.77IFBI(CV;:' 

v. her.:: 

FBI = luw.:r tiher ':l'unt ,'CI Ihe lill. ·, (tut:..1 lihcr,.) 
FB:; "" hi~.:r li~r e •• unt ,'n Ihe liller (lul;.1 fil'Chl 

FB = :I\.: : :Jl!\,' .,f Ihe 1\,\,,' hlt :11 lil'Cr ellllnt, 

CV-;: ~ CV . I,'r Ih~' \ .• Iue FU l.',\,. lit.: rd.lli. ·n in s..:cti,ln ~ .Ir Fi!;urc 3. 

II.I L~n.:h. J I{ h. . J ";'(.""'\.:'. r. ,111.1 , A. 1..: .. 1.'1. " \'.JliJ,t~ ,If thl! p"j,,,ln Di~lrit>uliun in 
Du,t t'"ulllir1!". 11111" .. ,1,,11",1 

11.2 W~·iJna. K. :" .1,',1 It ... \\.: . "n",t F'I""u~.· a:t \,I-':~h ... l·r'~''1-"iCl'' '' . fr :.n,.I\·lillns oe Ihe 
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LISf OF FIGURES 
(5 throu&h 10) 

FIGURE 5. DO NOT COUNT. Fiber crosus top and bouom sides. 

FlGURE '" COUNT. One fibet. 

FIGUllE 7. COUNT. One-half fiber. Fiber cr054CS left side and oae end lies within 00\UJf ....... 

FlGURE.. COUNT. One-balf fiber. Fiber crosses bouom 'ide and ooe' end lic:a within "­
area. 

FlGURE 9. DO NOT COUNT. Fiber Q'OS:es ''''0 ~Ides. 

FlGUR£ 10. DO NOT COl1Nr. Fiber cr~es two sides (bottom left eoroer). 
COUNT. One-half fiber. Fiber cro~ bottom side &Dd oae end lies within c:c.uat an&. 

COUNT. One fiber (top riib' corner). 
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N.W.: v.&rious 

~: 0.5 ubestos fibers (> 5 ~ long)/Ill 

FIBERS 

I£TlO): 7400 
ISSlO: 2115184 

flEVIS 10IC '1: 5115IBS 

PRftRT1ES: solid • 
fibrous • nOSH: 0.1 ubestos flwL [1]; 3 glus flben (>10 ~ x <3.5 ~IIII.. [2] 

ACGIH: 0.2 croc:idoliu; 0.5 ..asiu; 2 chrysotll • .nd other .ube-stos. fhll.. 
.-

S'tlOmtS: ASbestos (~ino1ite [CAS '13J~]. grune-rlu (MOSite) [CAS '12172-73-5]. 
oAnU'q)hy 11 i te [CAS '17068-18-9]. chrysot i 1. [CAS '1200 1-29-5]. croc: i do 11 u 
[CAS '12001-28-4]. tnllOl he [CAS '14567-7~]): flbraus ,1us. 

s.YPlER: FILTER 
(0.8 to 1.2 ~ cellulose Hter ....,...ne. ~ dIMlet.er; 
fol 1 ~~ cassette) 

FlQI RATE*: ~ 0.5 LIIIln (see Step 5) 

Q..-«IJfIt: 400 l • o. 1 fl bet' /Ill 
-MX*: 2000 l 

*lldjust fer 100 to 1300 fl~ (step 5) 

SHlPP£JfT: rout i M 

SNft.E STABILITY: sUbl. 

FIELD IU.NCS: lal (~2) ~ w.ples 

AAM:iE ST\.D lED: BO to 100 f I ben COJn ted 

BlAS: EVAJ...Uf.nac a= I£TlCO 

OYERAll PRfCISlac (y: O. 11S to 0.13 
(A Rules) [3] 

!HW. YTE: fibers c-.a 1 count) 

!SNftf PREPAAAT1OIC: ~trl.cetln _thad 

!CXl.IOINr; RUl.£S: Set It (PCCM 239 [3.4]) er Set B 
(lcdlflad atS [5]) 

!~1PPENT: 1. posltl .. ~trut atcr"OSCXlpe 
2. Wilton lechtt gr .. tlcule (100 ... 

fl.ld dl~): A RulH use 
'-22; I ~les use T)'Pe '-24 

3. ~I ft test slide (MS:EJWI'l) 

! CAllBAATlClf: ph.&se-sht ft detect' on 11 iii t ~ 
3 dwvI-s [7] 

!RANCi£: 100 to 1300 fl~ filter .. ,.... (61 . 
! -
!ESTlMTED loo: 1 fl~ flltet- &rM 

!PRfCISlac: 0.10 to 0.12 (A Rules) [3] 

APPlICABILITY: The WOf1cing r~ is 0.02 fl~/Ill (192O-l .. ir ~1.) to 1.25 flbenhl (~ 
Air QIIIP 1 e) • The _thod gives MI I ndex of A I room. ubes los fibers but ray be used 
for other ... teriAls such u fibrous glus by in-wrting suiUbl. p.ar~ Into the counting 
NIcs. The ~thod ~ not differentiAte betweeo .~tos ..-.d other fibers. ~tos flben 
less t1wt Cl. 0.25 t.d diMlet.r wi 11 not be ~tected by this ~thod [7]. 
lJITERfER8CES: MY ot~ "I rtlon\e fiber uy i nlef"fen s i nee All p.art i c1H ..et I ~ the count I ng 
criteriA Are CXlUI\t.ed. OWln-llke p.a.rtic1es Ny ~ flbro.tS. HI~ lewls of non-flbro.tS ~t 
part i c1 C'S NX ob-saJre "bers in the fi eo 1 d of vi N £I'd 'ncre. s. the c»t.ect ion Ii.it. 
0Tl£R I£TlmS: This.thod IntrociJcH chAnges fOf" i~ sensitivity ~ ~lbi1ttl. 
It ~ Iso rep 1.c:es P&CM 239 [3.4] ..-.d f'ethod 1400 (cia ted 2115J'8.C). 
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FIBERS 

~TS: 

1. Acetone. * 
2. TriACetin (gl~1 tri~ute), 
~t gr<ide. 

1tSee SPECIAl PRfCAUTICJ«S • 
. -

f£TKX): 1400 

EQJIPtOT: 
I. SoMpler: field IIaIhor, ~, three;:>iece cusette 

with so... extension cowl with cellulose estei'" 
filter. 0.8- to 1.2-~ pore size ~ ~ckw ~. 
NlTE1: AN I y ze rept"HenU t 'ye fl1 tef"s r Of" fiber 

b.\dcground before use ~ disurd the filtei'" 
lot if .ore tNn 5 fibers/loo fields .re found • 

.orE 2: Nt electriully COOI1Ictive extension cowl is 
recaw_nded to redK::e electrosUtic effects on 
fiber" ~I Ing. -

MlTE 3: EJtteM ion cow 1 not requ i red fOf" .1"61 Of" .0 i ent 
.Ir ~llng. 

2. Pw'son&l ~1ing ~. ~.5 V.ln (see step 5 fOf" flaw 
rAu). with nuible connecting ucing. 

3. "ic:t'OSCClpe. posltlw plwse contr.st. with green or blue 
fflter. 8 to lOX eyepiece, And 40 to ~X phAse 
objecttw (tot.ll -ugniflatlon a. 400X); I'IUIIerial 
~re • 0.65 to 0.75 • 

•• Slides. glus. single-frosted. pr"e-<IMned. 2S x 75 _. 
5. COWr sl Ips. Z2 II Z2 _, .No. I-In. unless othervise 

~Ifled by .Icrosccpe NnUf.cturet'. 
6. Uocquer or N 11 poll she 

1. lnife. '10 surglal steel. curwd bl~. 
8. T\IIH%ef"S. 
9. flHk. QJth-t)pt. InsulAted nedc. 2SO- to 50CHIl (with 

slngl~led nbber stopper And elbow-jointed glASS 
b.bing, 16 to Z2 CII long). 

10. Hotpl.u. sp.ar1c-free, stirring t~; he.atlng NI'Itle; or 
Infr&red l.-p And .. gnetlc stirrer. 

11. "Icrcplpets, S-"l. 
12. '" At \ at 1., w& I ton-8eckett t)'Pe with 100-~ d hn.etei'" 

circulAr field .t the $pIC1~ pl£ne (.1"61 • 
0.00185.r) (T)'Pe '-22 fOf" A Rules; T)'Pe ~4 for B 
RuIn). Av.l1~le fraa P1R ~t t~ ltd •• lolS Newton 
Street. Wllt"-, M 0215-4 (Telephone [617] 891-6(00). 
t«lTE: The gntlatle Is custaa .. de for ~ch IIlcrosmpe. 

SpKify disc dl-.etei'" needed to fit euctly the 
ocul.r of the .Ic~ &rod the dl4fttef" (.nI) of 
the clrcul.r CX)Ufltlng .re& (see step 12). 

13. HSEIlI'l phase contrut test slide, "'ric II. AVAibble 
(~ PTR C9t1~ ltd. 

I •• T.l~, ocul.,. phase-ring oeotef"ing. 
15. SUge .icrometer" (O_Ol~ dlvisiOR$). 
16. Aluainu. foil. 

SPECIAl PRf~ IONS : Aceton. Is VI N: trene 1 y fl.-mab 1 eli qu i d .nd pre<:aut 10M III.IS t be Wen 
rot to ignite it. ....ting of ~toM IllUst be 000e in • ventil.t.ed l~boC"l~ (UN hood using • 
f1 Me 1 HS , sp.Irlc -f ree tIoN t source. 

I 
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SN'PLIHC: 
1. calibrAte e.act\ ~l ~1ing pulp with A repr.seoutlve ~let" In 1". [3]. 
2. Fut..eo the ~let" to the won:er's l~l u close u possible to the won:er's a:lIUth. 

AMove the top c:xwer froa the end of the COIIIl extension (open f~) MCI Of"Ient f.oe dowI • 
... ~ the joint between the extender And .anitor body with shrink t.Ipe to prevent Air lHles. 

3 .... ~ the c.aswtte tightly in Al,--,,,,-- foil being sure not to obstruct AlrflQl Into the Clpen 

end. 
IIlTE: TMs sUp Is not necess.ry if ~ electrlc.ally c:onstICtlw COIl Is used. 

<t. S4.bait At leAst two field bl~ (or 10\ of the toul SMplH. "'Ic:hever Is gruter) for 
60Kh wt of ~ IH. . Rao.oe the aps fn:ll the fi el d b l4nlc c.aswt tes .And store the ~ And 
cuwttes in A cle.&l\ AI"'eA (b.ag Of" box) ctJring the s..pllng period. ReplKe the ~ In the 
cusettes ~ SMpl \ng is cmpleted •. 

5. ~le At 0.5 V.in or greAter' [8]. Adjust SMpling flo. rAte. Q eV.ln). And ti_. t 
<-ain). to prOOJc:e. "bet' density. E (flt>ershr). of 100 to 1300 fI~ 
[3.85-104 to 5-10' tibet's per 2S.... fillet' with effecUw collec:t\on ue& f.Ac!a 
:m ..-2» for opt 1_ counting precision (sUp 22). 00 not exc:.d 1 -.J toul dlst 
la.ding on the filter. These nri.oles ue relAted to the .a\on lewl eone~lf the 
current sUndArd). L (fi~ .. ). of the fibrous ~l being SoIIIpled by: 

t. ~)(E) • 
(Q) (l) 10· 

IIlTE: A SM9ling flow rAte of 1 to .. V.in for 8 "" is ~iAte in non~ty 
A~ conuining c.a. o. I fiberhIL. ~sty A~ ~ire SlMllet' SMple 
\I01~: _ient. ct.." A~ require lArger Air SMples for opti_ c:cunting 
precision. 

6. ~ the fl e I d ~ I tor At the end of WIp" ng. rep l.at the pI ",1\ c top CO\te1" And ml.ll 
end ~. Md store the ~itor. . 

1. Ship the ~les. sti tt wr~ In Al,--i",-- foil. In A rigid contAiner w\th sufficient 
p.kXlng .. let'IAI to prewnt jestllng or ~. 
NlTE: Do not use polystyrene f~ In the shipping conulnc1" becM.Ase electrostAtic fOC'U'S 

"'I c.MlSe fi~ loss froa the s..plet' filter. 

SNf»l£ PREPAAATICM: 
NlTE: The ~jec:t Is to pc"OC1Ice SMples with A ~ (non-vAlny) ~~ In A _1,-- with A 

refrActive Index equAl to or less thin t.~. The _thod below cot1~ the fnlet' fOf" 
.. sler focusing Md ~ ~ra.anent IOUl\ts which .,.. uwful for ~lIty control And 
InurbboC'Atory ~r-hon. Other .cunting techniques lleetlng the .oow criteriA "'I 
.1 so be uwd ( •• g.. the non;>ena.anen t f\ e 1 d .oJnt I ng t.echn I que used In P&CM 239 (t. 3."]) • 

8. Ensure thAt the gl~ss stide-s And COYH' stips ~ frft of o.nt .And fibers. . 
9. PlAce .a to 60 III of Acetone Into A ClJt.h-t)pe flAsk. Stoppet" the fluk with A slngle-Mle 

n.bbet' stopper through which. glASS t.1be eJt~ 10 to 12 aa Into the fl~sk. The poc'tlon 
of the glus t.1be which ui ts the top of the stopper (8 to 10 aa) is bent dcwr'IwArd In ~ 
elbow which uices ~ Angle of 20 to JQ- with the hoc-fzootA1. 

10. PlACe t.he fluJc on A stirring hotplAte or wr~ In A heAting ..."tte. ...t the Ketone 
gr~ lly to its boi ling ~r.tu~ (c.a. 58 ee). 
CNJTICM: The ~tone ,,~ lUst ~ ~rAt.ed In • wntitAted f~ hood ... y fn:ll all open 

fl..s And ~rY sourot'S. Al tamate he.at I ng _thock can .,. ~. pnw I dl ng no 
open fl-. or spAlics U't ~t. 

11. PbMlt A ~ OIt fraa the s..-ple fi 'let" on A clNn glAU sHde. 
A. CUt wdges of c... ~ of the f\ Iter M"6l with. curwd bl~ st.l su~'al knife U1;Ing 

• rode i ng .,t i on to pn'ieft t tAMri ng. 
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FIBERS 

b. Pl6Qt the ftttef" or wedge. Q,rt side &4). on ~ stide. St.atic electridty wi 11 usually 
Ir:eep ~ fntef" on the stlde until ft fs cl .. red. 

c. Hold the gl.ss sttde ~ing the fitter Q. 1 01 fl'Ol the gl~ tlbe port wtlefoe the 
~ vapor is e'SGIph~ fral the huted flHlc. The o\a'tone vapor st .... should c..IUSe 

& c:ond.n~tfon spot on the gl.ss stl~ Q. 2 to 3 01 \n di..n.er. ItJ¥e the glus slide 
gently \n -the vapor st...... The fHter should clear fn 2 to 5 sec. If the fntef" 
curls. dfstorts. or is otJ.tvise rerldtt ~ ~l~. the v~ st~ fs protwbly not 
stl"Clng enough. Pef"iodiul1y "i~ the lXItlet port with tfssue to pnwnt Hquid ~~ 
dd pp f ng onto the fit ter. . 

d. Using ~ S-"l .fc:tq)fptt. pl .. 3.0 to 3.5 "l tri~in on the fUter. Cientty 
la..r & c: lMt1 cower sUp c:tr:Mt onto the fil ter .It & s1\ ght .angle to ~ the 
pou\b\ 1\ty of for.ing bcJ)bles. 
IOTE: If too wny t.bbles fonI or the ~t of tri.at\n is insufficient. the CXJWr 

sl fp ray becaIe detached withfn .I few hours. If excess\". trf~tfn ,....tM in 
c:ortUct with the edge of the fUte." under the c::owr slip. ftber .tgr.Ition _y 
occur .t the ~. 

e. ;lue the edges of the c:owt' slip to the Sll~ s"de usfng & 1~ or MU polish [9]. 
IIIJTE: If c l..,.t ng \ s S 10lIl. the S 11 de ~ be .... r-.d on & hotp l.te (surl.ce t.eIpet".I ture SO 

ee) for 15 llin to hHbft cl..,.\ng. Cbunt\ng _'I pcooeed \lIIIeGf .. tely &fter 
c 1..,.\ ng ~ .a.IIltl ng ..... CXlIIp 1.ted. 

CAlI!IAATIDC I«J Q.)U.lTY CDfTlO.: 
12. c&tlbc-&t\on of the Wllt.on-&cbtt tratiOil. to obt.afn & counting U'M (0) 100 ~ fn 

df ... ter .It the ~ pl..,.. The d\...ter. de C-l. of ttw ctl"Qllu counting .. rM Md 
tt. disc df~ IIISt be splCfffed ~ ordrrfng the gntfOll •• 
&. Insert IIrJ .v .. I1.o 1. gr .. tl 01'. \ Rto the qoep f eot ~ foars so th.at the gr .. t f 01'. li rws 

.,.. ~ ~ "..,.. 
b. Sri. the .tppCClpd .. te in~fll.., dlsUnol ~. \f ~"c.ol •• r.set the blnoculu hMd 
~~t so tJ\it the -.gnificrtfon ,....fns CXlMwt. 

c. lMta 11 the ., to ~ pf'w:se obj«t f w. 
d. Pl.c:e & ~ .\CT'CIIIricr on the .. ~ object s~ And focus the .f crosccpe on the 

gr~t..ed 'foes. 
•• fteHure the Ngn "fed grid length of the gr .. t fOil.. '-0 (~. us f ng the stAge 

lIi~ter. 
f. RaIowe the gr .. t\OI'e fl'Ol ~ ..t~ ~ .,.sure fts ~1 grid length. l .. (IIIa). 

Thfs an be-st be ~ttshtd by using a s~ ntt.ed with vernfers. . 
g. c.alcul .. te ~ c\rcle df-.rtcr. de C->. for the Walton-&dcett gr .. ticu'.: 

Eullple: If La • lCS l'II. l. • Z.tl - ~ 0 - 100 ... then de • 2. n -. 
h. ~ the field dl.-ur. 0 (~1. r~ '00 ~ ! 2 .-l vtth • st.Agle 

.1 cruet..et' '4XXl rea I pt of the VI" At I cu 1. f rca the unuf &CUt1"et' • DeUnI i nit f\ e 1 d AI"N 

(.2). 
13. ..f a-osc:ope ~us t:.ef'Its. Fo 110lIl U. ....... f ACturet"' s Instruct fons Mel .I ho ~ fo l10wl ng: 

A. Adjust the light source for eWn '"u.iNtion ACrOSS the n.ld of view .It the condetlSe1' 
fris. 
tIlTE: KOhl~ \1 lUlfnatfon fs ~en-ed. where Av.a\1.tll •• 

b. Focus on the pArtfcul .. te _Urf .. l to t>. e .... ined. 
c. KAJc1t sunt t.hA t the ff e ld \ ris 'S 'n foc::u-s. an t.ered on the SMp 1 e. .tnd open only ~ 

to fully I tlUlinate the ffeld af vfew. I ~ 
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d. Use the tele-scope oaal£r SlWl ied by the NllCJfKturer to ensure t!\at the plwse ri09S 
(olMU1.r di~r.~ Md ptwse-shifting elellef\ts) ue concentric. 

'4. ~ the ptwse-shift detection liait of the .i~ periodically. 
£. ReaoIte the HSE/IfJL ptwse--<:ontrut test slide f~ its shipping conuiner ~ center it 

under the phAse objective. 
b. Bring the blocn of grooved H~ into focus. 

teTE: The 51 ide consists of sewn sets of gtOOWS (CA. 20 gT'OOYH to MCh blodc) in 
Otsandlng order 0( vlsibi I ity fl"Cll sets 1 to 1.. 1M rwqul~ts (Of' Asbntos 
count I ng U'e tNt the .i 0"0SCqIe apt I cs -.,st ~ h. Uw gt oowed Hews inset 3 
OlIIIpl"tely, .1t,hough they .. y ~ ~t (.int • .nd tNt the gl"'OOWed lines In 
wts , .nd 7 lUSt be Invisible. Sets. ~ 5 .atSt be .t l .. st poartl.lly visible 
but N't v..-y slightly in visibiHty betwen .I~. A .I~ which (."s 
to ..t these requi rwents tw.s .i t.Mr too 10lIl or too Mvb & rna 1 ut Ion to be used 
for ~tos counting. 

c. If the laage ~1ity dtterlOf'Ates, cl ..... the .Ia"OSalpe aptlcs. If the prabl_ . 
Pft"$ I sts. <:eMU I t the .1 CJ"OSCq)e ..,.,(.cturer. 

IS. QuAlity control of fiber counts. 
A. Prwpue Md count field bl..ws &long with the field s.pln. ~ the counts on uch 

tal.,.. ~lcul.te the aNn 0( the field bl&nlc counts MId SIobtr&Ct this VAlue (~ uch 
~1. count before reporting the results. 
NOTE I: The identity 0( the blri ("ten s.hould be ~ to the counter unttl &11 

counts !\ave been CXIIp 1 eted. 
NOTE 2: If & field bIn yields flbet" ccunts grail« th.In J flbenllOO fields, r.port 

possible contMiMtlon 0( the s..ples. 
b. Perlontl b 11 nd reccunts by the WIle ccunter on 1~ of (11 ten counted (slides ,...1 ~ 1 old 

by • p«"SOn other thin the COWl t,e.r) • 
16. Use the following test to dIIUnline whether & pollr of counts on the s.- (Ut.et' should 0. 

,...~ted beause 0( possible blu. This sutlstlc estl .. t.es the counting repNUbIl Ity .. t 
the m confl~ 1 ..... 1. _Oisurd the ~1. If the dif(~ be~ the tw CXU1tS 
exceeds 2.17 (F)Sr, where f • ....-r. 0( the be fiber counts Md Sr • ,...l&th. 
s Undud ON I. t ion, wh I eft shou 1 d be def"i ved by ..c:tt I.txx-d.c:x-y b.lud on h is tar I cal I n-NJuse 
dlU. 
tfJTE: If • poIlr 0( Jl:lUnts Is rejected u • mu1t 0( this test. recount the ...... Inlng 

~1C'S In the set ~ test the new counts ~IMt the first CXU1tS. Discard.ll 
,... jected pol I red COWl ts. 

17. Enroll each new counter In • tr.lnlng course which CDIIpolt"H perl'Qf"'N.nCe 0( countaf"s on ~ 
v.riety of ~1C'S using this pnxeciIre. 
tfJTE: To ensure good I'q)rcWclbl"ty •• 11 l.ocx-&torles ~ in Asbestos CQJntlng should 

put I ci pol u In £1\ .sbC'S tos profl cI eocy tH t I ng progr_ such AS the IUOSH Profl cI ency 
Analyt'cal Tnting (PAT) Pt-oW- Utd routinely putldp.au with other .~tos fiber 
coun t I ng l.oor. tod es I n the exch.l.ncjje of fI.l d ~ I C'S to CCIIpolre ~0C'1II4nCe 0( 

counters. 

~: 

18. Pl~ the slide on the .ch.&nlal s~ 0( the cal1bntad .I~ .nth the anter 0( the 
filter unde1" the objectlw lens. focus the .I~ on the pl~ of the f"ter. 

19. RecjjulMly chedc pNS4-f'ing ."~t ~ ~1et' UlualN.tlon (7]. 
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20. Sell'Ct one of the (ollowlng set~ of alUnting rulH: 

NJTE: The tw) sets of rulH tw\fe been daotstr~ted to proclJce equinlent IINI\ CQUnt~ on ~ 
vU'iety of ~~tos ~le t)'Pe'S (5] .nd lUSt be strictly followed In Ot'der to obuin 
nlid results. No ~Idizlng of tlw two sets of rulH Is penIIitted. TIw 
all brl t i on of the iii CT'OSCXlpe wi th the HSEINPl tes t s 11 de det.erwi nes the .i n i_ 
det.ecUbl. flbet" dlMeter (a. 0.25 .->. 

~. A RulH (sa. u NCM 239 rules (1.3.4]). 
1. COunt 00 1 y n bers lonc}ef" t.tw.n 5.... P'easure the 1 ength of cut'\fed fl bet's ~ 1 eng the 

c:urw. 
2. Count ooly flbet's with ~ length-to-wldth r~tlo ~l to or gre.ater thAn 3:1. 
3. For flbcn-s 1Ih1d\ cross the bounduy of the gr~ticule fi.,d, do the following: 

~. O:liInt Mrt fiber longet" th&n 5 ~ lIhich liH entirely within the gr~ticule UN. 

b. OJunt u 112 fiber Mrt fiber with ooly one end lying within u.e grlUcule ~rN. 
c. Do not count ItIr1 ftber IIhlch crosses the gr~tlcule bounduy lOre than once. 
d. Reject .nd do not count ~ 11 other fi ben. 

4. OJunt bundlH of fibers u one fiber unless Indivl6JIl fibers an be Identified by 
obwrvi ng both ends of ~ fl ber • 

5. OJunt enough gr~tlcule ftelds to yield 100 fibers. Count, .Inl_ of 20 fields. 
Step ~t 100 fields f'e9'rdlHs of flbet" ccunt. 

b. 8 RulH 
I«lTE: ~ 8 Rules Ire pnfen"ed ~lytlally ~ of their dIIIonstr~ted Ibil Ity to 
I~ the rept'OCb:lbl1lty of fiber counts (5]. 

1. OJunt on 1 Y ends of fi bers. E.ac:h fl bet" .... n be longer than 5 ,. And 1 ess thin 
3 ... dl.-eter. 

2. OJunt only ends of flbers "Ith , len¢h-lo-wldth r~tlo eq.al to or greAter thAn 5: 1. 
3. Olunt Nch fiber end lIhich f~lls within the gr~ttC\lle .rM ~ one end. ~Ided t~t 

U. fiber .ets rules b. 1 ~ b.2. 
4. I::Xu\t visibly free ends IIhlch llleet rules b.l .nd b.2 when the flbet- 4Ipp6lI"S to be 

du.ct.ed to MlOt.her p.artlcle. ~less of the size of the other p.article. 
5. Count the free ends of fibers eMNtlng fral l.rge cl~ ~ bundles ..., to ~ .ul_ 

of 10 ends (5 fibers). provided th.It 6Kh ~t llleets rules b.l And b.2. 
6. Q)unt enough' gr~tiC\ll. fields to yield 200 ends. Count ~ .ini_ of 20 fields. Step 

~t 100 fields. f'e9oIrdless of the fiber CXlUnt. . 
7. Divide the toul end count by 2 to yl.,d fiber count. 

I«lTE: Split fibers will nonNlly be counted U.:)r'e thM two ends If the free ends 
llleet rules b. 1. ~ b.2. 

21. Surt counting fraa one end of the filter And prog-ress ~long a r~i~l line to the ot~ 
end. ~Ift either !4) or down on the fllt.et". ~ conti .... In the ~ dlrectloo [10]. 
Select fields r~ly by looking M4Y (rca the ~iea briefly Wll1e ~~Ing the 
.cNnial s~. \Ilen.n ~lontt"~t.« COWf"S a. 116 or .ore of the field of view. reject 
the fl.ld ~ select~. Do not. report rejected fields In the fUIber of toul fields 
counted. . 
NOTE: \Ihen counting ~ field. continuously san ~ r~ of (oal pl4M'S by .:JOting the fine 

focus Imob to detect Wlr1 fI.. fl bows WI; ch hAve bec::oM 8IIbedded I n the (11 ter. Tt.. 
~l1-dl.-eler flbcn-s will ~ wry (~tnt but ~re .n i~t contribution to the 
toal count. 

CAlOJlA T ICJ6 : 
22. Cllcul.t.e ~ ~ fiber deMity on the filler. E (flbe~). by dividing the totll 

fiber cx:IUI1t. F •• lnus the -.an field blAnk count. 8. by the nuIber of fI.lds. n. ~ the 
fI.ld ~rN. At (O.OO18S r (or ~ propcf'ly Cl1ibr~t.ed w.lt.on-8edcett gr~tlcule): 
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______ . ______________________________________________ ~F~l~.~ 

E.~· fi~ rnJ1AfY . 

23. Ctlcul.t.e the concefItr~tion, C (fi~rsllIl). o( fibe~ in the lir ~tu.e ~le<f, V (l). 
using the effective Clt1ection &rN of the filter. Ac (385 r (or a 2S~ (iltef'): 

c • (E) tAc) • 
v· to· 

EY~Tl()4 Cf PETta): 
This _U~ is .. revision of NIOSH l'ethod P&cM 239 (t.3.']. A ~ of the nt'tlsiOM Is u 
(ot lows: 

A. ~11ng: . 
The ~ fraa • 31 ~ to l 2S-4I fit tef' size was I ncOrponttd to l!lproYe seMi t I wHy and 
....o..a probleM usoc iated with non-uni fanl fi ber to.dl ng r-eport.ed on the 31 __ fn ten 
[10]. Thl c:h.&nge In (10lIl rdes attows for 2 •• full-shift s-ptH to be Ulcen. Pf"O'Iiding 
t.h.at the filter is not ~to.ded with non-fibrous p&rtlcu1.tes •. 1M cotlection .fficlency 
of the sa.pter Is not affected by c:fwnges In (10lIl r.te In the rAnge 0.5 to 16 lhIin (81. 

8. ~te Prep.&ration Ted\nlq..e: 
Thl .atone vapor-tri ~t I n prep.arat ion techn ique hu been I nc:orpoc.ttd in the _thad as • 
f.sur. IQ"'e ~t IOUlting t.ecMique tl\att the di.ttay1 phthA1.Wdiettayt ()Qb~ _thad 
of NCM 239 [1.3.4,11]. 

C. ~SlJr"8llMt: 
t. The Inclusion of the \Q1t.oo~ett graticu1e In the .thad ...as Mdt to sUndardhe the 

fi.td U'N ~ ~ the e')"IPiec. (6.111. 
2. Thl in t f"OCiJct i on of the HSVNPl test s 11 de ...as IMdIt to stMd&rd h. .i ct'OSCXlpe cpt I cs for 

sensitivity to fiber di~ [l,tt]. 
3. M in~tion.lt co1t4lbof"&ti~ study invotved 16 1~atorlH using pnpued stl~ frca 

the asbe-stos. ~t •• i1Ung. aining, textile. And friction utarl., Ind.lstries (5]. 
The ,..tatlw tewts of count by different counting rutH were: 

NuIbe1" of Aspect RAtio:> 3: 1 A$C)eCt RAtio:> 5: 1 
SM!ple T)p! s..pl~ ~ Ibd. CRS* ~ ftJd. CRS* 

"ining 10 100 127 1. 92 
"i 1 ling 10 100 112 84 9S 
~tos Cement " 100 146 90 131 
Tutile Chrysotite 10 100 log 89 C)g 

friction ~terl.l 10 100. 130 87 116 
~ (lns.ul.tion • .taosite) ~ 100 ill 92 118 

TOTAl: 60 lEAN: 100 125 86 110 

Thl .:xii( i ed CRS (NIOSH 8) Au 1 ~ we-re (ound to be ..... precl se Uw.n the AlA (NIOSH A)* 
Aul~. TM r~ of rel.ti~ sUndlrd deYi.UOM (s.,J tiftlch Qried with SAlllpl. t)Pe 

£nd l~~t.ory ~: 
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AlA (NIOSH A Rule'S)* 
Ptxfified CRS (NIOSH 8 Rule'S) 

0.12 to 0.40 
0.11 to 0.29 

I nt.er 1 abontory 

0.21 to O.BS 
0.20 to O.lS 

PElKX) = 7400 

0.46 
0.25 

"*U'Kief' AIA ru 1 e-s • on i)' fi bers MV i ng • d i .-ne ter 1 ~s ttwl 3 l'II are counted And 
fi~ .tt~ to p.rtic1e-s luger th.an 3 ~ .re not counted. !CIOSH A Rule'S 
'ni othe-rwi se silO 1 u to the AlA ru le'S. 

The 8 Rule'S I\aw .1m been f.VOC"x,ly received by 1N1ysts u less aeiguous ~ si~l ... 
to use; these rule'S .lso ~ the 1e.ast biu relatiw to AlA rule'S in the 
co lbOOr.t i w study. An i ndependent !CIOSH bOOr.t.ory study usl ng ~ i t.e fibers 
report.ed. rel.Uw sW'dlrd deviation, Including within- And be~-~l. 
vui.t»IHty, of 0.151 for the B Rules [12]. Adding ~ estlIMted UII1)Hng pulp en'CW" of 
0.05 [13] to the vithln-~le nri.t»iHty In this study results In ~ esU,..te of 
oww.ll precision. s,.. of 0.102 for the B Rules. 

4. 6eQuw of pont lMCCUr~ie'S ~SOcl.lted v, th ,,,,, fibef' counts. the .Inl_ la.ding hu 
~ inc:reued to 100 fibef"sl.-2 fi lter arM (80 fibers toul count). This lewl 
yi.,ds An 0¥er&11 s,. - 0.13. ft indicated in Figu ... 3 (F"e'tlsed) of NCM 239 (3.4] 
wMc:h cae responds to • -"SUnlllet'lt s.,. - 0.12 .fur nIIIO¥&l of puI9 error (13]. 
Sl"; luly. at the .ui_ count of 100 fibers, O'Ier.ll s.,. - 0.115 u.d IlleHUraeftt Sr 
• 0.10 .are c:bulned. 

D. Ev"Uoltlon of the .t.hod using the A Mld 8 counting rulH will proceed on • continuing buis 
through the NIOSH Proficiency An&lytia1 TMting (PAT) Progr_. The new PAT reporting for. 
.1101tS for reporting of results by eiu.r set of rulM u of lanuIry. 198t. 
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DEPART¥~~T OF THE NAVY NFGS-02080B 
NAVAL FACILITIES 28 February 1991 
ENGINEERING COMMAND -------------------------------
GUIDE SPECIFICATION Superseding NFGS-02080A (06/90) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

SECTION 02080 

REMOVAL AND DISPOSAL OF ASBESTOS MATERIALS 
02/91 

NOTE: This guide specification covers \@safety 
procedures and requirements for the demolition, 
removal and disposal of friable material containing 
asbestos.@\ Nonfriable asbestos containing 
materials normally do not require special handling. 
However, during demolition and removal of this 
material dust and airborne asbestos fibers will 
sometimes be released. If the project contains 
nonfriable asbestos which may release fibers when 
demolished and removed, the nonfriable asbestos 
shall be removed in the same way as friable 
asbestos. 

On small asbestos removal operations a full 
containment type asbestos control area may not be 
required. The location of the area, type of 
material, and potential hazard must be reviewed and 
a judgement made by the designer as to whether or 
not "glovebag" or "outdoor" techniques may be safely 
and legally used. In a case where an enclosed area 
is not required, many of the requirements in this 

"specification should be deleted. 

In accordance with 40 CFR 763, we must eliminate the 
use of materials containing asbestos in compliance 
with the schedule listed therein. The specifier 
must strive to avoid the use of asbestos containing 
materials in accordance with this federal law. 

The limits of asbestos removal must be indicated on 
the drawings or in the specification in sufficient 
detail for the Contractor to submit an accurate bid. 
Portions of the building where asbestos work will 
take place must be unoccupied during the removal 
operation. It is highly recommended in order to 
reduce exposure risk to occupants of the building 
that the entire building be unoccupied during 
asbestos removal operations. If portions of the 
building where asbestos removal is not taking place 
must remain occupied, additional requirements must 
be added for providing temporary heating/cooling and 
other utilities to the occupied portions of the 
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building. The building heating/cooling system for 
example cannot be operated in the asbestos control 
area and due to wet removal procedures, electrical 
service to the asbestos control area may need to be 
shut off. 

Reference to the inclusion of this section (Section 
02080) shall be made in Section 02050, "Demolition 
and Removal" regarding the removal and disposal of 
materials containing asbestos. 

******AAAAAAAAAAAA*AAAAAAAAA*AA*****AAAAAAAAAAAAA*AAA*AAAAAAAAAAAAAAAAAAAA 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review. 

*AAAAAAAAAAAAAAAAAAAAAAA*AAAAAA**AAAAAA********AA*AAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: The following information shall be shown on 
the project drawings: 

1. The project drawings shall clearly show 
location, extent and form of asbestos materials to 
be removed or in contact with other removals or new 
work. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AA*AAAAAAAAAAAAAAAA 

PART 1 GENERAL 

1.1 SUMMARY 

~AAAAAAAAAAAAA~AAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

.NOTE: The article "Summary" is not used by the 
Naval Facilities Engineering Command, except in 
specialized cases. Delete this article when editing 
for project specifications. 

***AAAAAAAAAAAAAAAA*******AAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

1.2 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by the 
basic designation only. 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

\-ANSI Z9.2-\ 

\-ANSI Z88.2-\ 

1979 Fundamentals Governing The Design 
and Operation of Local Exhaust Systems 

1980 Practices for Respiratory Protection 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

\-ASTM C 732-\ 1982 (R 1987) Aging Effects of Artificial 
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\-ASTM D 522-\ 

\-ASTM D 1331-\ 

\ -ASTM D 2794-\ 

\-ASTM E 84-\ 

\-ASTM E 96-\ 

\-ASTM E 119-\ 

\-ASTM E 736-\ 

Weathering on Latex Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Surface and Interfacial Tension of 
Solutions of Surface-Active Agents 

1984 Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact) 

1989 (Rev. A) Surface Burning 
Characteristics of Building Materials 

1990 Water Vapor Transmission of 
Materials 

1988 Fire Tests of Building Construction 
and Materials 

1986 Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members 

CODE OF FEDERAL REGULATIONS (CFR) 

\-29 CFR 1910.134-\ 1988 Respiratory Protection 

\-29 CFR 1910.141-\ Sanitation 

\-29 CFR 1910.145-\ Accident Prevention Signs and Tags 

\-29 CFR 1910.1200-\ 1988 Hazard Communications 

\-29 CFR 1926.58-\ Asbestos, Tremo1ite, Anthophyllite, 
Actinolite 

\-40 CFR 61, SUBPART A-\ Gene.ra1 Provisions 

\-40 CFR 61, SUBPART M-\ National Emission Standard for Asbestos 

\-40 CFR 763-\ Asbestos Containing Material in Schools 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

\ - EPA 560/5-85-024-\ Guidance for Controlling Asbestos 
Containing Materials in Buildings 

NAVY DIRECTIVES (ND) 

\-ND OPNAVINST 5100.23-\ (Rev. B) Navy Occupational Safety and 
Health (NAVOSH) Program Manual 

UNDERWRITERS LABORATORIES INC. (UL) 
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\-UL 586-\ 1985 (R 1988) Hibh-Efficiency. 
Particul&ce. Air Filter ~niLs. Sixch Edition 

1.3 DEFINITIONS 

1.3 . 1 Action Level 

An airborne concentration of asbestos fibers , in the breathing zone of a 
worker equaling 0.1 fibers per cubic centimeter of air calculated as an 
8-hour time weighted average. 

1.3.2 \*Amended Water*\ 

Water containing a wetting agent or surfactant with a surface tension of 29 
dynes per square centimeter when tested in accordance with \-ASTM D 1331-\. 

1.3.3 Area Sampling 

Sampling of asbestos fiber concentrations within the asbestos control area 
and outside the asbestos control area which approximates the concentrations 
of asbestos in the theoretical breathing zone but is not actually collected 
in the breathing zone of an employee. 

1. 3.4 Asbestos 

The term asbestos includes chrysotile. amosite, crocidolite, tremolite, 
anthophyllite, and actinolite and any of these minerals that has been 
chemically treated or altered. Materials are considered to contain 
asbestos if the asbestos content is at least one percent of the material by 
area. 

1. 3 . 5 Asbestos Control Area 

That area where asbestos removal operations are performed which is isolated 
by physical Doundaries which assist in the prevention of the uncontrolled 
release of asbestos dust, fibers, or debris. Two examples of an asbestos 
control area are: a full containment and a "glovebag." 

1. 3.6 Asbestos Fibers 

Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupational Safety and 
Health (NIOSH) Method 7400. 

1. 3.7 Asbestos Permissible Exposure Limit 

0.2 fibers per cubic centimeter of air as an 8-hour time weighted average 
as defined by \-29 CFR 1926.58-\ or other federal legislation having legal 
jurisdiction for the protection of workers health. 

1. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatement area but in an uncontaminated (with asbestos) state. 
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1 . 3.9 Contractor 

The Contractor is that individual, or entity under contract to the Navy to , 
perform the herein listed work. 

1.3.10 Encapsulants 

Specific materials in various forms used to chemically entrap asbestos 
fibers in various configurations to prevent these fibers from becoming 
airborne. There are four types of encapsulants as follows which must comply 
with performance requirements as specified herein. 

a. Removal Encapsulant (can be used as a wetting agent) 

b. Bridging Encapsulant (used to provide a tough, durable surface 
coating to asbestos containing material) 

c. Penetrating Encapsulant (used to penetrate the asbestos containing 
material down to substrate, encapsulating all asbestos fibers) 

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute 
asbestos fibers left on surfaces from which asbestos containing 
material has been removed) 

1.3.11 Friable Asbestos Material 

Material that contains more than one percent asbestos by area and that can 
be crumbled, pulverized, or reduced to powder by hand pressure when dry. 

1.3.12 Glovebag Technique 

Those asbestos removal and control techniques put forth in \-29 CFR 
1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. 

1.3.13 HEPA Filter Equipment 

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter sY$tem capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 
0.3 microns or larger as indicated in \-UL 586-\. 

1.3 . 14 Navy Industrial Hygienist (NIH) 

That industrial hygienist employed by the Navy to monitor, sample, and/or 
inspect the work separate from the original construction contract. The NIH 
can be either a Federal civil servant or a private consultant as determined 
by the Navy. In some instances the NIH shall perform assigned duties 
vicariously through a trained subordinate but only with the specific 
consent of the Contracting Officer. 

1.3.15 Nonfriable Asbestos Material 

Material that contains asbestos in which the fibers have been temporarily 
locked in by a bonding agent, coating, binder, or other material so that 
the asbestos is well bound and will not normally release asbestos fibers 
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during any app:-opriate use, handlin~. st:oraf'f' or trnnsportation. It is 
understood that asbestos fibers will be released under other conditions 
such as demolition or removal. 

1. 3 .16 Personal Sampling 

Air sampling to determine asbestos fiber concentrations within the 
breathing zone of a specific employee, performed in accordance with \-29 
CFR 1926.58-\. 

1.3.17 Private Industrial Hygienist (PIH) 

That industrial hygienist hired by the Contractor to perform the herein 
listed industrial hygiene tasks. In some instances, the PIH can perform 
this role vicariously through a trained subordinate, but only with the 
specific consent of the Contracting Officer. 

1. 3 .18 TEM 

Refers to Transmission Electron Microscopy 

1. 3 .19 Time Weighted Average (TWA) 

The TWA is an 8-hour time weighted average ai~borne concentration of 
asbestos fibers. At least three full shift samples per person are required 
to establish that person's TWA exposure. 

1. 3.20 Wetting Agent 

That specific agent used to reduce airborne asbestos levels by physically 
bonding asbestos fibers to materi-al to be removed. An equivalent wetting 
agent must have a surface tension of at least 29 dynes per square 
centimeter as tested in accordance with \-ASTM D 1331-\. 

1.4 REQUIREMENTS 

1.4.1 Description of Work 

NOTE: Specify the form, condition and quantity 
(square feet or linear feet) of asbestos material to 
be removed in the first blank and the location of 
the material in the second blank. Example: "The 
asbestos work includes the demolition and removal of 
300 feet of 8 inch diameter asbestos insulation 
located on existing steam piping indicated to be 
removed in the boiler room." 

******4444444*4A***********4A4******4*4*************4********************* 

~4**A*****A*A**4*4**4****************4********************* 
NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 

********4**4****4*4*A44444*444*4***************444******4**4**********A*** 
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NOTE: Include "Under normal .... specified herein." 
ii material traditionally defined as non-friable 
asbestos materials are to be removed. 

************44*********4***********44***4***444*4***4444444*4*44********** 

NOTE: Full containment, glovebag, and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions, but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

********4***44***44*44*4***4****444*44444**4444444444*4***4*44*4444*4*4*** 

The work covered by this section includes the handling of asbesto.s 
containing materials which are encountered during repair, construction and 
demolition projects and describes some of the resultant procedures and 
equipment required to protect workers and occupants of the building or 
area, or both, from contact with airborne asbestos fibers. The work also 
includes the disposal of the generated asbestos containing materials. More 
specific operational procedures will be outlined in the Asbestos Hazard 
Abatement Plan called for elsewhere in this specification. The asbestos 
work includes the demolition and· removal of [ _____ ] located [ _____ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~friable or 
chemically bound materials containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must be handled in accordance 
with the removal and disposal procedures as specified herein.] Provide 
[full containment] [glovebag] [outdoor] techniques as outlined in this 
specification. 

1.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

1.4.2.1 Medical Examinations 

*******A444444444444~444444444444444**4444444444444444444444444444444 

NOTE: Edit this paragraph in accordance with the 
most stringent, applicable law. 

******444444***44444444444444444444444444444444444444444444444444444444444 

Before exposure to airborne asbestos fibers, provide workers with a 
comprehensive medical examination as required by \-29 CFR 1926.58-\ or 
other pertinent state or local directives. This requirement must have been 
satisfied within the past year. The same medical examination shall be 
given on an annual basis to employees engaged in an occupation involving 
asbestos and within 30 calendar days before or after the termination of 
employment in such occupation. Specifically identify x-ray films of 
asbestos workers to the consulting radiologist and mark medical record 
jackets with the word "ASBESTOS." 
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1.4.2.2 Medical Records 

NOTE: Medical records shall be retained at least 50 
years. Some states require longer retention 
periods. Check with the state in which the project 
is located for the required retention time. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~AAAAA~AAA~A~AAAA~~AAAA~AAAA 

Maintain complete and accurate records of employees' medical examinations, 
medical records, and exposure data for a period of (50 years] [indefinite 
time] after termination of employment and make records of the required 
medical examinations and exposure data available for inspection and copying 
to: The Assistant Secretary of Labor for Occupational Safety and Health • 
(OSHA), or authorized representatives of them, and an employee's physician 
upon the request of the employee or former employee. 

1.4.3 Training 

Within one year prior to assignment to asbestos work, each employee shall 
be instructed by the PIH with regard to the hazards of asbestos, safety 
and health precautions, the use and requirements for protective clothing, 
equipment, and respirators, and the association of cigarette smoking and 

. asbestos-related disease, and all additional requirements of \-29 CFR 
1926.58-\. Furnish each employee with a respirator fit test administered 
by the PIH as required by \-29 CFR 1926.58-\. Fully cover engineering and 
other hazard control techniques and procedures. In addition, train all 
personnel involved in the asbestos removal in accordance with United States 
Environmental Protection Agency (US EPA) or state criteria whichever is more 
stringent. The Contractor shall document the training by providing: dates 
of training, training entity, course outline, names of instructors, and 
qualifications of instructors upon request by the Contracting Officer. 

1.4.4 Permits. (. Licenses,] and Notifications 

NOTE: The USEPA has delegated the responsibility of 
notification requirements' to most states. Verify 
with the state and local authorities where the 
project is located whether the city, county, state, 
and/or USEPA has jurisdiction and whether a licence 
is required. 

~~A~A~~AAAAAA~A~AAAAAAAAAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAA 

Obtain necessary permits (and licenses] in conjunction with asbestos 
removal, hauling, and disposition, and furnish timely notification of such 
actions required by Federal, state, regional, and local authorities. 
Notify the (Regional Office of the United States Environmental Protection 
Agency (USEPA)] (state's environmental protection agency] (local air 
pollution control district/agency] and the Contracting Officer in writing 
10 days prior to the commencement of work in accordance with \-40 CFR 61, 
SUBPART M-\. 
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1.4.5 Safety and Health Compliance 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., and list by authority and document number in 
the blank spaces provided those which apply to the 
asbestos work to be performed by the Contractor. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

In addition to detailed requirements of this specification, comply with 
those applicable laws, ordinances, criteria, rules, and regulations of 
federal, state, regional, and local authorities regarding handling, 
storing, transporting, and disposing of asbestos waste materials. Comply 
with the applicable requirements of the current issue of \-29 CFR 
1926.58-\, \-40 CFR 61, SUBPART A-\, \-40 CFR 61, SUBPART M-\, and \-ND 
OPNAVINST 5100.23-\. Submit matters of interpretation of standards to the 
appropriate administrative agency for resolution before starting the work. 
Where the requirements of this specification, applicable laws, rules, 
criteria, ordinances, regulations, and referenced documents vary, the most 
stringent requirement as defined by the Contracting Officer. shall apply. 
The following laws, ordinances, criteria, rules and regulations regarding 
removal, handling, storing, transporting ~nd disposing of asbestos 
materials apply: 

a. ( _____ ] 

b. ( ____ ] 

c. ( _____ ] 

1.4.6 Respiratory Protection Program 

Establish and implement a respirator program as required by \-ANSI Z88.2-\ 
and \-29 CFR 1910.134-\. 

1.4.7 Industrial Hygienist (IH) 

NOTE: See Note A located at rear of text. 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Conduct (personal] (area/environmental] air sampling and training under the 
direction of an Industrial Hygienist currently certified for comprehensive 
practice by the American Board of Industrial Hygiene. For the purpose of 
this contract, the Contractor shall retain the services of an industrial 
hygienist (PIH) to perform (the Contractor's industrial hygiene tasks] 
(Occupational Safety and Health Administration (OSHA) related sampling 
only. The Navy will retain an industrial hygienist (NIH) for all other 
sampling and to (assist] (represent] the Contracting Officer]. 

1.4.8 Hazard Communication 

Adhere to all parts of \-29 CFR 1910.1200-\ and provide the Contracting 
Officer with a copy of the \*Material Safety Data Sheets (MSDS) for all 
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ma~erials*\ brough~ to the site. 

1. 5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

************************************************************************** 

NOTE: The "G" in asterisk tokens following each 
submittal item indicates Government approval and 
should he retained. Add "G" in asterisk tokens 
following any added submittals that are determined 
to require Government approval. Submittal items not 
designated with a "G" will be approved by the CQC 
organization. 

************************************************************************** 

Submit the following in accordance with Section \-01300-\, "Submittals." 

1. 5.1 \*SD-02, Manufacturer's Catalog Data*\ 

a. \*Local exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. \*Respirators*\ \*G*\ 

d. \*Pressure differential automatic recording instrument*\ \*G*\ 

e. \*Amended water*\ \*G*\ 

f. \*Glovebag*\ \*G*\ 

g. \*Material Safety Data Sheets (MSDS) for all materials*\ proposed 
for transport to the project site \*G*\ 

1.5.2 \*SD-08, Statements*\ 

a. \*Asbestos hazard abatement plan*\ \*G*\ 

b. \*Testing laboratory*\ \*G*\ 

c. \*Industrial hygienist certification*\ \*G*\ 

d. \*Landfill approval*\ \*G*\ 

e. \*Employee training*\ \*G*\ 

f. \*Medical certification*\ requirements \*G*\ 
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1.5.2.1 \*Asbestos Hazard Abatement Plan*\ 

Submit a detailed plan of the safety precautions and work procedures to be 
used in the removal [and demolition] of materials containing asbestos. The 
plan shall be prepared, signed, and sealed, including certification number 
and date, by the PIH. Such plan shall include but not be limited to the 
precise personal protective equipment to be used, the location of asbestos 
control areas including clean and dirty areas, buffer zones, showers, 
storage areas, change rooms, removal method, interface of trades involved 
in the construction, sequencing of asbestos related work, disposal plan, 
type of wetting agent and asbestos sealer to be used, locations of local 
exhaust equipment, planned air monitoring strategies, and a detailed 
description of the method to be employed in order to control pollution. 
The plan shall also include (both fire and medical emergency) response 
plans. This plan must be approved in writing prior to the start of any 
asbestos work. The Contractor and PIH shall meet with the Contracting 
Officer prior to beginning work, to discuss in detail the asbestos plan, 
including work procedures and safety precautions. Once approved by the 
Contracting Officer, the plan will be enforced as if an addition to · the 
specification. Any changes required in the specification as a result of 
the plan shall be identified specifically in the plan to allow for free 
discussion and approval by the Contracting Officer prior to the start of 
work. 

1.5.2.2 \*Testing Laboratory*\ 

Submit the name, address, and telephone number of the testing laboratory 
selected for the [sampling,] analysis, and reporting of airborne 
concentrations of asbestos fibers along with certification that persons 
counting the samples have been judged proficient by successful 
participation within the last year in the American Industrial Hygiene 
Association (AIHA) Proficiency Analytical Testing (PAT) Program. Where 
analysis to determine asbestos content in bulk materials is required, 
submit evidence that the laboratory is accredited by the National Institute 
of Science and Technology (NIST) under National Voluntary Laboratory 
Accreditation Program (NVLAP) for asbestos analysis. 

1.5.2.3 \*Industrial Hygienist Certification*\ 

Submit the name, address, and telephone number of the Industrial 
Hygienist (PIH) selected to prepare the Asbestos Hazard Abatement Plan, 
direct monitoring and training, and documented evidence that the Industrial 
Hygienist is currently certified in comprehensive practice by the American 
Board of Industrial Hygiene, including certification number and date. 
Personnel performing any industrial hygiene function under the direction 
of the PIH shall be employed by the PIH's company. 

1.5.2.4 \*Landfill Approval*\ 

*****************k**********k****************k***~*********kk******«*** 
NOTE: The USEPA has delegated the responsibility of 
approving landfills for the disposal of asbestos to 
most states. Verify with the state in which the 
project is located whether the state or USEPA has 
jurisdiction and what laws apply. 
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Submit written evidence that the landfill for disposal is approved for 
asbestos disposal by the [USEPA] [and] [state] [and] [local] regulatory 
agency(s). Submit detailed delivery tickets, prepared, signed and dated by 
an agent of the landfill, certifying the amount of asbestos materials 
delivered to the landfill, within 3 days after delivery. In those states 
that require a hazardous waste manifest the Contractor shall submit, within 
3 days, signed copies of such to the Contracting Officer. 

l.5.2.5 \*Employee Training*\ 

Submit certificates signed by each employee indicating that the employee 
has received training in the proper handling of materials that contain 
asbestos; understands the health implications and risks involved, including 
the illnesses possible from exposure to airborne asbestos fibers; 
understands the use and limits of the respiratory equipment to be used; and 
understands the results of monitoring of airborne quantities of asbestos as 
related to health and respiratory equipment as indicated in \-29 CFR 
1926.58-\ on an initial and annual basis. 

l.5.2.6 \*Medical Certification*\ 

Provide a written certification signed by.a licensed physician that all 
workers and supervisors have met or exceeded all of the medical 
prerequisites listed herein and in \-29 CFR 1926.58-\ and \-29 
CFR 1910.134-\. 

l.5.3 \*SD-12, Field Test Reports*\ 

a. \*Air sampling results*\ \*G*\ 

b. \*Pressure differential recordings for local exhaust system*\ \*G*\ 

c. \*Asbestos disposal quantity report*\ \*G*\ 

1.5.3.1 \*Air Sampling Results*\ 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk4kkkkkk 

NOTE: See Note A located at rear of text. 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

Complete fiber counting and provide results to the [PIH] [and] [NIH) 
for review within 16 hours. Notify the Contracting Officer immediately of 
any airborne levels of asbestos fibers in excess of the acceptable limits. 
Submit sampling results to the Contracting Officer and the affected 
Contractor employees within 3 working days, signed by the testing 
laboratory employee performing air sampling. the employee that analyzed 
the sample, and the [PIH) [and) [NIH]. 

1.5.3.2 \*Pressure Differential Recordings for Local Exhaust System*\ 

***~kkkkkkkkkkkkkkkkkk*kkkkkk*kkkkkkkk*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhaust system and pressure dif f erential recording. 
**************** •••••• *.** ••••••••••••••••• **** •••••• ******* •••• * ••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NOTE: See Note A located at rear of text . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Provide a local exhaust system that creates a negative pressure of at least 
0.02 inches of water relative to the pressure external of the enclosure 
and operate it continuously, 24 hours a day, until the enclosure of the 
asbestos control area is removed. Submit pressure differential recordings 
for each work day to the [PIH] [and] [NIH] for review and to the 
Contracting Officer within 24 hours from the end of each work day. Notify 
the Contractor and the Contracting Officer immediately of any variance in 
the pressure differential which could cause adjacent unsealed areas to have 
asbestos fiber concentrations in excess of 0.01 fibers per cubic centimeter 
or background whichever is higher. In no circumstance shall levels exceed 
0.1 fibers per cubic centimeter. 

1.5.4 \*SO-13, Certificates*\ 

a. \*Vacuums*\ \*G*\ 

b. \*Water filtration equipment*\ \*G*\ 

c. \*Ventilation systems*\ \*G*\ 

d. Other \*equipment required to contain airborne asbestos fibers*\ 
\*G*\ 

e. Chemical \*encapsulants*\/sealers \*G*\ 

Show compliance with \-ANSI Z9.2-\ by providing manufacturers' 
certificatio~s. 

1.5.5 \*SO-18, Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Rental equipment*\ \*G*\ 

c. \*Respirator program records*\ \*G*\ 

1.5.5.1 \*Notifications*\ 

Notify the Contracting Officer in writing 10 working days prior to the 
start of asbestos work. [Notify the local fire department 3 days prior to 
removing fire-proofing material from the building including notice that the 
material contains asbestos.] 

1.5.5.2 \*Rental Equipment*\ 

Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.5 . 5.3 \*Respirator Program Records*\ 

Submit records of the respirator program as required by \-ANSI Z88.2-\, 
\-29 CFR 1910 . 134-\, \-29 CFR 1926.58-\. 

PART 2 PRODUCTS 

2.1 \*ENCAPSULANTS*\ 

Shall conform to current USEPA requirements, shall contain no toxic or 
hazardous substances, no solvents and shall conform to the following 
performance requirements. 

2.1.1 Removal Encapsulants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1.2 Bridging Encapsulant 

Requirement 

Flame Spread - 25,'Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0 . 4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, 
Accelerated Aging Test 

\-ASTM E 96-\ 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, Accelerated 
Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 
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Requirement 

Flexibility - no rupture or cracking 

2.1.3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Flexibility - no r~pture or cracking 

2.1.4 Lock-down Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0 . 4 perms 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Tested with fireproofing 
over encapsulant applied directly 

SECTION 02080 

Test Standard 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 119-\ 
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Requirement 

to steel member) 

Bond Strength - 100 pounds of force/ 
foot (Tests compatibility with 
cementitious and fibrous 
fire~proofing) 

PART 3 EXECUTION 

3.1 EQUIPMENT 

Test Standard 

\-ASTM E 736-\ 

NOTE: Modify the number of sets of protective 
equipment as required, depending on the size of the 
asbestos removal project. 

~~~~~~~~~~~~~~~~~~~*~********************~*~**~*************~~**A*AA*A**** 

Make available to the Contracting Officer or the Contracting Officer's 
Representative, two complete sets of personal protective equipment as 
required herein for entry to the asbestos control area at all times for 
inspection of the asbestos control area . Provide equivalent training to 
the Contracting Officer or a designated representative as provided to 
Contractor employees in the use of the required personal protective 
equipment. Provide manufacturer's certificate of compliance for all 
\*equipment required to contain airborne asbestos fibers*\. 

3.1.1 Respirators 

Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 

3.1.1.1 \*Respirators*\ for Handling Asbestos 

Provide personnel engaged in the removal and demolition of asbestos 
materials with Type C supplied-air respirators, in the pressure/demand mode 
with an auxiliary self contained breathing apparatus. The use of any other 
type of respiratory protection must be requested in writing by the PIH. 
The request shall identify the specific type of respiratory protection 
requested and the reasoning behind the choice. Forward the request to the 
Contracting Officer who will consult with the NIH and provide a written 
response to the request. A different request shall be filed for each type 
of operation. All respiratory protection shall comply with the spirit and 
letter of \-29 CFR 1926.58-\ and \-29 CFR 1910.134-\. Use of other than 
Type C supplied-air respirators, in the pressure/demand mode with an 
auxiliary self contained breathing apparatus is prohibited unless approved 
by the Contracting Officer. 

3 . 1.2 Exterior Whole Body Protection 
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3.1.2 . 1 Protective Clothing 

Provide personnel exposed to asbestos with disposable protective whole body 
clothing, head coverings, gloves, and foot coverings. Provide disposable 
plastic or rubber gloves to protect hands. Cloth gloves may be worn inside 
the plastic or rubber gloves for comfort, but shall not be used alone. 
Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. 

3.1.2.2 Work Clothing 

Provide cloth work clothes for wear under the disposable protective 
coveralls and foot coverings and either dispose of or properly launder them 
as recommended by the [NIH] [PIH] after use. 

3.1.2.3 Decontamination Unit 

Provide a temporary, negative pressure unit with a separate decontamination 
locker room and a clean locker room with a shower that complies with \-29 
CFR 19l0.141-\(d)(3) in between for personnel required to wear whole body 
protective clothing. Provide two separate lockers for each asbestos 
worker, one in each locker room . Keep street clothing and street shoes in 
the clean locker. HEPA vacuum and remove asbestos contaminated disposable 
protective clothing while still wearing respirators at the boundary of the 
asbestos work area and seal in impermeable bags or containers for disposal. 
Do not wear work clothing between home and work. Locate showers between 
the decontamination locker room and the clean locker room and require that 
all employees shower before changing into street clothes. Collect used 
shower water and filter to remove asbestos contamination with an approved 
\*water filtration equipment*\. Dispose of filters and residue as asbestos 
waste. Discharge clean water to the sanitary system . Dispose of asbestos 
contaminated work clothing as asbestos contaminated waste. Decontamination 
units shall be physically attached to the asbestos control area. Build 
both a personnel decontamination unit and an equipment decontamination unit 
onto and integral with each asbestos control area. 

3.1.2.4 Eye Protection 

Provide goggles to personnel engaged in asbestos operations when the use of 
a full face respirator is not required. 

3.1. 3 Warning Signs and Labels 

Provide [bilingual] warning signs [printed in English and [ _____ ] at all 
approaches to asbestos control areas containing concentrations of airborne 
asbestos fibers. Locate signs at such a distance that personnel may read 
the sign and take the necessary protective steps required before entering 
the area. Provide labels and affix to all asbestos materials, scrap, 
waste, debris, and other products contaminated with asbestos. 

3.1.3 . 1 Warning Sign 

Provide vertical format conforming to \-29 CFR 19l0 . l45-\(d)(4), and \-29 
CFR 1926.58 - \(k) minimum 20 by 14 inches displaying the following legend in 
the lower panel: 
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Legend Notation 

Danger l-inch Sans Serif Gothic or Block 

Asbestos l-inch Sans Serif Gothic or Block 

Cancer and Lung Disease Hazard 1/4-inch Sans Serif Gothic or Block 

Authorized Personnel Only 1/4-inch Gothic 

Respirators and Protective 
Clothing are Required in 
this Area 

1/4-inch Gothic 

Spacing between lines shall be at least equal to the height of the upper of 
any two lines. 

3.1.3.2 Warning Labels 

Provide labels conforming to \-29 CFR 1926.58-\(k) of sufficient size to be 
clearly legible, displaying the following legend: 

3.1.4 

DANGER . 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

BREATHING ASBESTOS DUST MAY 
CAUSE SERIOUS BODILY HARM 

Local Exhaust System 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
exhaust system and pressure differential recording. 

~AAAAAAAAAAAAAA*****AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Provide a local exhaust system in the asbestos control area in accordance 
with \-ANSI Z9.2-\ and \-29 CFR 1926.58-\ that will provide at least four 
air changes per hour inside of the containment. Local exhaust shall be 
operated 24 hours per day, until the asbestos control area is removed and 
shall be leak proof to the filter and equipped with HEPA filters. \*Local 
exhaust equipment*\ shall be sufficient to maintain a minimum pressure 
differential of minus 0.02 inch of water column relative to adjacent, 
unsealed areas. Provide continuous 24-hour per day monitoring of the 
pressure differential with a \*pressure differential automatic recording 
instrument*\. In no case shall the building ventilation system be used as 
the local exhaust system for the asbestos control area. Filters on exhaust 
equipment shall conform to \-ANSI Z9.2-\ and \-UL 586-\. The local exhaust 
system shall terminate out of doors. 
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3.1.5 Tools 

\*Vacuums*\ shall be leak proof to the filter and equipped with HEPA 
filters. Filters on vacuums shall conform to \-ANSI Z9.2-\ and \-UL 586-\. 
Do not use power tools to remove asbestos containing materials unless the 
tool is equipped with effective, integral HEPA filtered exhaust 
\*ventilation systems*\. Remove all residual asbestos from reusable tools 
prior to storage or reuse. 

3.1.6 Rental Equipment 

If rental equipment is to be used , furnish written notification to the 
rental agency concerning the intended use of the equipment and the 
possibility of asbestos contamination of the equipment. 

3.2 WORK PROCEDURE 

NOTE: See Note B located at rear of text. 
AAA**A***AAA********A*A***A*AAAA****AA*A*AAAAAA**A*******A*********AA***** 

****A********************************************************************* 
NOTE: Full containment, glo~ebag, and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions, but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

***A*****A*AA*****A*********A**AA***AA*AA******A************************A* 

Perform asbestos related work in accordance with \-29 CFR 1926.58-\ and as 
specified herein .. Use [wet] [or] [if given prior EPA approval, dry] 
removal procedures and [full containment] [glovebag] [outdoor] techniques. 
Personnel shall wear and utilize protective clothing and equipment as 
specified herein. Eating, smoking, drinking, or applying cosmetics shall 
not be permitted in the asbestos work ~r control areas. Personnel of other 
trades not engaged in the removal and demolition of asbestos shall not be 
exposed at any time to airborne concentrations of asbestos unless all the 
personnel protection provisions of this specification are complied with by 
the trade personnel. Shut down the building heating, ventilating, and air 
conditioning system, cap the openings to the system, [and provide temporary 
[heating,] [and] [ventilation,] [and] [air conditioning]] prior to the 
commencement of asbestos work. [Disconnect electrical service when wet 
removal is performed and provide temporary electrical service prior to the 
use of any water.] If an asbestos spill occurs outside of the asbestos 
control area, stop work immediately, correct the condition to the 
satisfaction of the Contracting Officer including clearance sampling, prior 
to resumption of work. 

3.2.1 Protection of Existing Work to Remain 

NOTE: See Note A located at rear of text. 
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Perform demolition work without damage or contamination of adjacent work. 
Where such work is damaged or contaminated as verified by the Contracting 
Officer using visual inspection or sample analysis, it shall be restored to 
its original condition or decontaminated by the Contractor at no expense to 
the Government as deemed appropriate by the Contracting Officer. This 
includes inadvertent spill of dirt, dust, or debris in which it is 
reasonable to conclude that asbestos may exist. When these spills occur, 
stop work immediately. Then clean up the spill. When satisfactory visual 
inspection and air sampling results are obtained from the {PIH) {NIH) work 
may proceed. 

3.2.2 Furnishings 

NOTE: Choose one of the following options. In most 
projects, the Government will remove furniture and 
equipment before the Contractor begins work. In 
this case the first paragraph should be used. The 
third paragraph should only be used when existing 
furnishings have been contaminated with asbestos 
fibers and the Contractor will be required to clean 
these items. When the third paragraph is used, 
identify the furnishings and indicate the quantity 
of each. 

~*****~*~*********~~***~**~*~*********~~*~*~~*~***********~~~***********~* 

{Furniture {,( _____ ») and equipment will be removed from the area of work 
by the Government before asbestos work begins.) 

[Furniture [,( _____ ») and equipment will remain in the building. Cover and 
seal furnishings with 6-mil plastic sheet or remove from the work area and 
store in a location on site approved by the Contracting Officer.) 

[Furnishings listed below and located in the work area are considered to be 
contaminated with asbestos fibers. Transfer these items to an area on site 
approved by the Contracting Officer, decontaminate (wet methods where 
possible), and then store until the room from which they came is declared 
clean and safe for entry. [Carpets, draperies, and other items which may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH1 [PIH) so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.) At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. Desks 

b. Filing cabinets 

c. [ _____ 1 Linear feet of shelving 

d. [ _____ 1 Cubic Feet of books, papers, files, etc. 
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e. [ ___ ]] 

3.2.3 Precleaning 

Wet wipe and HEPA vacuum all surfaces with asbestos debris prior to 
establishment of a containment. 

3.2.4 Asbestos Control Area Requirements 

NOTE: When an enclosed full containment is 
infeasible, use paragraph entitled "Glovebag" or 
"Outdoor" as appropriate and delete paragraph 
entitled "Full Containment." If the project has 
both areas which can be enclosed and areas which 
cannot be enclosed, retain the appropriate 
paragraphs and identify the areas which must be 
enclosed and the areas which cannot be enclosed. 

************************************************************************** 

Full Containment 

Block and seal openings in areas where the release of airborne asbestos 
fibers can be expected. Establish an asbestos containment with the use of 
curtains, portable partitions, or other enclosures in order to prevent the 
escape of asbestos fibers from the contaminated asbestos work area. 
Containment development shall include protective covering of walls, and 
ceilings with a continuous membrane of two layers of minimum 4-mil plastic 
sheet sealed with tape to prevent water or other damage. Provide two 
layers of 6-mil plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Rep~ace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

*4*44444444444444444444444444*4444444444444A44AA44AAAAAAA44AAAAA4AAAAAAAAA 

NOTE: See Note A located at rear of text. 
4A444A44A*AA.A.AAA.4AAAA4A •••••• ~A.AAAA.A ••••• 4 •• AAAAAAA4AAA4A4AAAAAAAA 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ ___ ] located [ ___ ]. Use glovebag techniques as indicated 
in \-29 CFR 1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. Establish 
designated limits for the asbestos work area with the use of rope or other 
continuous barriers, maintain all other requirements for asbestos control 
areas except for local exhaust. Also, where an enclosure is not provided, 
conduct area monitoring of airborne asbestos fibers during the work shift 
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at the designated limits [do~~windJ of the asbestos work area at such 
frequency as recommended by the [PIH] [andj lNIHj and conduct personal 
samples of each worker engaged in asbestos handling (removal, disposal, 
transport and other associated work). If the quantity of airborne 
asbestos fibers monitored at the breathing zone of the workers or 
designated limits at any time exceeds background or 0.01 fibers per cubic 
centimeter whichever is lesser, stop work, evacuate personnel in adjacent 
areas or provide personnel with approved protective equipment at the 
discretion of the Contracting Officer. This sampling may be duplicated by 
the government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the government differ from those obtained by 
the Contractor, the government results shall prevail. If adjacent areas 
are contaminated as determined by the Contracting Officer, clean the 
contaminated areas, monitor, and visually inspect the area as specified 
herein. 

3.2.4.3 Outdoor 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

~~~~~~~~~~~~~*******~*~**~**********~*******************~***~~*********~** 

*****************************************~******************************~* 
NOTE: See Note C located at rear of text. 

*******************~~********************~~************************~*****~ 

NOTE: See Note A located at rear of text. 
**************~**************************~************************~****~** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [_-____ ]. located [ _____ ]. Establish designated limits for the 
asbestos work area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas except for local 
exhaust. [ .] Also, where an enclosure is not provided, conduct area 
monitoring of airborne asbestos fibers. during the work shift at the 
designated limits [downwind] of the asbestos work area at such frequency as 
recommended by the [PIH] [and] [NIH] and conduct personal samples of each 
worker engaged in asbestos handling (removal, disposal, transport and other 
associated work). If the quantity of airborne asbestos fibers monitored at 
the breathing zone of the workers or designated limits at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is lesser, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer. 
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer. If the air sampling results obtained by the 
Government differ from those obtained by the Contractor, the Government 
results shall prevail. If adjacent areas are contaminated as determined by 
the Contracting Officer, clean the contaminated areas, monitor, and 
visually inspect the area as specified herein. 
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3.2.5 Asbestos Handling Procedures 

3.2.5.1 General Procedures 

[Wet asbestos material with a fine spray of [amended water] [specific 
wetting agent] during removal, cutting, or other handling so as to reduce 
the emission of airborne fibers.] Remove material and immediately place in 
6 mil plastic disposal bags. Where unusual circumstances prohibit the use 
of 6 mil plastic bags, submit an alternate proposal for containment of 
asbestos fibers to the Contracting Officer for approval. For example, in 
the case where both piping and insulation are to be removed, the Contractor 
may elect to wet the insulation and wrap the pipes and insulation. in 
plastic and remove the pipe by sections. 

3.2.5.2 Sealing Contaminated Items Designated for Disposal 

************************************************************************** 
NOTE: Use this paragraph only when asbestos 
contaminated items are also designated for removal 
and disposal. 

************************************************************************** 

Remove contaminated architectural, mechanical, and electrical appurtenances 
such as venetian blinds, full-height partitions, carpeting, duct work, 
pipes and fittings, radiators, light fixtures", conduit, panels, and other 
contaminated items designated for removal by completely coating the items 
with an asbestos lockdown encapsulant at the demolition site before 
removing the items from the asbestos control area. These items need not be 
vacuumed. The asbestos lockdown encapsulant shall be tinted a contrasting 
color. It shall be spray-applied by airless method. Thoroughness of 
sealing operation shall be visually gauged ·by the extent of colored coating 
on exposed surfaces. Lockdown encapsulants shall comply with the 
performance requirements specified herein. 

3.2.5.3 Exposed Pipe Insulation Edges 

Contain edges of asbestos insulation to remain that are exposed by a 
removal operation. Wet and cut the rough ends true and square with sharp 
tools and then encapsulate the edges with a 1/4-inch-thick layer of 
non-asbestos containing insulating cement troweled to a smooth hard finish. 
When cement is dry, lag the end with a layer of non-asbestos lagging cloth, 
overlapping the eXisting ends by 4 inches. When insulating cement and 
cloth is an impractical method of sealing a raw edge of asbestos, take 
appropriate steps to seal the raw edges as approved by the Contracting 
Officer. 

3.2.6 Air Sampling 

RRRRRR~RRRARR4AAAAAAAAAA44ARRRAARRARAAAAAA***AAkAAAAAAAAAAAARAAAARAAA 

NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly. 

~AAAAARAkA*AAR*4*AAARARRAARAAARAAAA44444R44A*AA444AAA4A4RAA444AAAAAA44 
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NOTE: See Note A located at rear of text . 
****************":<**"o'rk**~***********"I.,********":C**************1< I< I< I< I< I< 

Sampling of airborne concentrations of asbestos fibers shall be performed 
in accordance with \-29 CFR 1926.58-\ and as specified herein. Sampling 
performed in accordance with \-29 CFR 1926.58-\ shall be performed by the 
PIH. [Sampling performed for environmental and quality control reasons 
shall be performed by the [PIH] [NIH].] Unless otherwise specified, use 
NIOSH Method 7400 for sampling and analysis. Monitoring may be duplicated 
by the Government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the Government differ from those results 
obtained by the Contractor, the Government results shall prevail. 

3.2.6.1 Sampling Prior to Asbestos Work 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

AAAAAAAAI<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<A*I<*AI<I<I<AA**1<I<A*I<I<I<***I<I<I<A*I<I<I<**I< 

Provide area air sampling and establish the baseline one day prior to the 
masking and sealing operations for each [demolition] [removal] site. 
Establish the background by performing area sampling in similar but 
uncontaminated sites in the building. 

3.2.6.2 Sampling During Asbestos Work 

I< I<I<AAI<AI<I<I<I<I<I<I<I< I<I<I<A 1<1<1<1<1< I< 1<1< 1<1<1<1<1<1<1< *1<1< I<AAAI<AI<I<I<I<I<I<AA*I<I< I<I<I<I<I<I<A*I<AI<I<I<I<AAAI<I<I< 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

1<1<1<1<1<***1<1<**1<*1<**1<1<1<1<1<*1<1<1<*1<1<1<**1<1<1<*1<1<1<1<1<1<1<1<1<1<1<1<1<1<1<1<1<1<I<I<I<I<I<*AI<I<I<AI<I<I<*I<**** 

*********I<**AAA*AAI<I<**I<I<I<*I<AI<I<**I<I<I<*I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<*1<1<*1<1<1<1<1<1<1<*1<1<1<1<1<1<1<1<1< 

NOTE: When an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

****1<1<**********1<1<*1<**1<****1<*1<*****1<***1<*1<1<1<1<1<*1<*1<1<1<*1<*1<**1<1<1<***1<1<******** 

[The PIH shall provide personal and area sampling as indicated in \-29 CFR 
1926.58-\ and governing environmental regulations. Thereafter, provided 
the same type of work is being performed, provide area sampling at least 
once every work shift close to the work inside the containment, outside the 
clean room entrance to the containment, and at the exhaust opening of the 
local exhaust system. If sampling outside the containment shows airborne 
levels have exceeded background or 0 . 01 fibers per cubic centimeter, 
whichever is greater, stop all work, correct the condition(s) causing the 
increase, and notify the Contracting Officer immediately. [In areas where 
the construction of a containment is not required, after initial TWAs are 
established and provided the same type of work is being performed, provide 
sampling at the designated limits of the asbestos work area at such 
frequency as recommended by the PIH.] [Where glovebag methods are used, 
perform personal and area air sampling at locations and frequencies that 
will accurately characterize the evolving airborne asbestos levels.]] 
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[The PIH shall provide personal sampling as indicated in \-29 CFR 
1926.58-\. At the same time the NIH will provide area sampling close to 
the work inside the containment, outside the clean room entrance to the 
containment, and at the exhaust opening of the local exhaust system. 
Thereafter, provided the same type of work is being performed, the NIH will 
provide area sampling once every work shift close to the work inside the 
containment, outside the clean room entrance to the containment, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
containment shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Contracting Officer 
immediately. [In areas where the construction of a containment is not 
required, after initial TWAs are established and provided the same type of 
work is being performed, the NIH will provide sampling at the designated 
limits of the asbestos work area at such frequency as recommended by the 
NIH.] [Where glovebag methods are used, perform personal and area air 
sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels.]] 

3.2.6.3 Sampling After Final Clean-Up (Clearance Sampling) 

•• AA.A ••••• A.AA •• A •• A.AAA ••• A •••••••• AAAA.A.A.A •• AAA •• AAAAAA.A.AAAAAAAA**A 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

A.*.AAAAAA.AAAAAAA*.*.A.AA •• AA.A •• A.AA •• AAA.AAAAAA.AAAAAAAAAAAAAAAAAAAAAAA 

AAA.A.AAAAAA ••• A •••• A.AAAAAAAAA.AAAA.AAAAAA.AAAAAAAAAAA.AAA.AAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
*AAA.A.AAA.AAAAAAAAAAAAAAA.AAAAAAAA.AAAAAAAA.A.A.A.A.AAAAAA.A.A.AA.A.AAAA. 

NOTE : The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEH analysis is required. 

AAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAA 

Provide area sampling of asbestos fibers [using aggressive air sampling 
techniques as defined in the \-EPA 560/5-85-024-\] and establish an 
airborne asbestos concentration of less than 0.01 fibers per cubic 
centimeter after final clean-up but before removal of the containment or 
the asbestos work control area. After final cleanup and the asbestos 
control area is dry but prior to clearance sampling, the [PIH] [NIH] shall 
perform a visual inspection to insure that the asbestos control and work 
area is free of any accumulations of dirt, dust, or debris. [Perform at 
least [ _____ ] samples.] [Use transmission electron microscopy (TEM) to 
analyze clearance samples and report the results in accordance with current 
NIOSH criteria.] The asbestos fiber counts from these samples shall be 
less than 0.01 fibers per cubic centimeter or be not greater than the 
background, whichever is greater. Should any of the final samples indicate 
a higher value, the Contractor shall take appropriate actions to re-clean 
the area and shall repeat the sampling and [TEM] analysis at the 
Contractor's expense. 
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3.2.7 Lock Down 

Prior to removal of plastic barriers and after pre-clearance clean up of 
gross contamination, a visual inspection by the [PIH] [NIH], of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH] [NIH]. A post 
removal (lock down) encapsulant shall then be spray applied to ceiling, 
walls, floors and other areas exposed in the removal area. The exposed 
area shall include but not be limited to plastic barriers, furnishings and 
articles to be discarded as well as dirty change room, air locks for bag 
removal and decon chambers. 

3.2 . 8 Site Inspection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3.3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the· building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3.3.2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 
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3.3.3 Disposal of Asbestos 

NOTE: Disposal procedures and sites for asbestos 
materials vary considerably with each location. 
Contact local station Public Works and the NAVFAC 
Engineering Field Division Hazardous Waste Hanager 
or Industrial Hygienist for local procedures. 

*************************************.*.* •••••• ***.*********************** 

3.3.3.1 Procedure for Disposal 

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, 
containers, equipment, and asbestos contaminated clothing which may produce 
airborne concentrations of asbestos fibers and place in sealed fiberproof, 
waterproof, non-returnable containers (e.g. double plastic bags 6 mils 
thick, cartons, drums or cans). Wastes within the containers must be 
wetted to insure the security of the material in ca§e of container 
breeching. Affix a warning and Department of Transportation (DOT) label to 
each bag or use at least 6 mil thick bags with the approved warnings and 
DOT labeling preprinted on the bag. Dispose of waste asbestos material at 
an Environmental Protection Agency (EPA) or state-approved asbestos 
landfill off Government property. For temporary storage, store sealed 
impermeable bags in asbestos waste drums or skids. An area for interim 
storage of asbestos waste-containing drums or skids will be assigned by the 
Contracting Officer or his authorized representative. Procedure for 
hauling and disposal shall comply with \-40 CFR 61, SUBPART M-\, state, 
regional, and local standards. Sealed plastic bags may be dumped from 
drums into the burial site unless the bags have been broken or damaged. 
Damaged bags shall remain in the drum and the entire contaminated drum 
shall be buried. Uncontaminated drums may be recycled. Workers unloading 
the sealed drums shall wear appropriate respirators and personal protective 
equipment wh~? han~ling asbestos materials at the disposal site. 

3.3.3.2 \*Asbestos Disposal Quantity Report*\ 

***********.**.****.*.* •• *.*****.******.********************************** 
NOTE: See Note A located at rear of text. 

************.******.*************.**.**************** •• ******************* 

[Direct the PIH to record and report, to the Contracting Officer, the 
amount of asbestos containing material removed and released for disposal. 
Deliver the report for the previous day at the beginning of each day shift 
with amounts of material removed during the previous day reported in linear 
feet or square feet as described initially in this specification and in 
cubic feet for the amount of asbestos containing material released for 
disposal. 1 

[Allow the NIH to inspect, record and report the amount of asbestos 
containing material removed and released for disposal on a daily basis.1 

-- End of Section --
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-- End --

CRITERIA NOTES 

NOTE A: Normal practice is to have the Contractor 
hire one independent Industrial Hygienist (the PIH) 
to perform all required functions. However, some 
applicable laws forbid this approach and will 
dictate when the PIH, the NIH or both will be 
required to perform the function involved. However, 
the Contractor shall always hire a PIH. 

NOTE B: Use wet removal procedures in most cases. 
Wet removal is the preferred method and the least 
hazardous. Dry removal as an option can be used to 
allow the Contractor to use dry removal where wet 
removal may damage adjacent areas. Dry removal as 
the only method of removal should only be specified 
if severe water damage to equipment, etc., would 
occur during wet removal. If dry removal alone is 
allowed, carefully edit the specification to remove 
all reference to amended water and wetting down 
procedures and to include a requirement for a 
written variance submitted by the Contractor along 
with the written approval of any regulatory 
authority having jurisdiction. 

NOTE C: Requirements for demolition or removal of 
asbestos outdoors varies considerably with the work 
and the location involved. This paragraph specifies 
minimum requirements (which mayor may not entirely 
apply) for demolition or removal of asbestos 
outdoors where construction of a containment mayor 
may not be practical. The designer shall provide 
specific requirements necessary for the particular 
project best suited to prohibit or reduce asbestos 
exposure to other Contractor employees, Navy 
resources and the general public. 

NOTE D: Suggestions for improvement of this 
specification will be welcomed using the "Agency 
Response Form" located in SPECS INTACT under "System 
Directory" or DD Form 1426. Suggestions should be 
forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 
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*************************************************************************** 
DEPARTJ{E~~"!' OF THE NAVY GENf.RAl. NOTES (April 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
****************** •••••• *********** •••••••• *****~ ••• ~~~******************** 

GENERAL NOTES 

The following is provided as guidance for use of this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy. The specification is in the SPECS INTACT format to 
accommodate editing the magnetic media edition using the SPECS INTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements. Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings. 

4. Do not include the following parts of this NFGS in the project 
specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but, when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Where there are no project drawings, sketches and 
figures may be included as a part of the project specification, if 
required. 
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5. Project title shall be placed in the upper left corner of each page and 
is limited to 66 character spaces on one line. (Automatically printed 
when using SPECSINTACT if the project title is entered as the title in 
the Job Set-Up Screen). 

6. Project specification number shall be placed in the upper right corner 
of each page. (Automatically printed when using SPECSINTACT if the 
project specification number is entered as the job name in the Job 
Set-Up Screen.) 

7. Project specification section number and page number shall be centered 
at the bottom of each page of the section created from this guide 
specification. (Automatically printed when using SPECSINTACT.) 

8. Where numbers, symbols, words, phrases, clauses, sentences, or 
paragraphs in this guide specification are enclosed in brackets, [l, a 
choice or modification must be made; delete inapplicable portiones) and 
brackets . Where blank spaces enclosed in brackets occur, insert 
appropriate data. Delete inapplicable text and, if not using 
SPECS INTACT , renumber subsequent articles, paragraphs, sub-paragraphs, 
accordingly. (Renumbering is done automatically during the print 
process when using SPECSINTACT.) 

9. In compliance with CSI format, article 1.1 SUMMARY has been added to 
the specification. Use of this article is considered optional by CSI. 
NAVFAC does not use this article. Article 1.1 shall be deleted for a 
project specification, but must be present in all guide specifications. 

10. Article title has been changed to "REFERENCES" and is always numbered 
1.2. This article contains no numbered paragraphs or subparagraphs. 
Each organization's publications are listed beneath the organization 
name. Revision letters or dates identifying the current edition of the 
publication appear in the column with the title. 

11. The latest issue of the referenced publications shall be used, but only 
after .reviewing the latest issue to ensure that it will satisfy the 
minimum essential requirements of .the project. If the latest issue of 
a referenced publication does not satisfy project requirements: 

1. Use the issue shown; or 
2. Select and refer to a document which does; or 
3. Incorporate the pertinent requirements from the document into the 

project specification. 

Inform the Preparing Activity and NAVFACENGCOM if the latest issue of a 
referenced publication is not compatible with this guide specification. 
Delete those publications not referred to in the text of this section 
created from this guide specification. 

12 . The "SUBMITTALS" article in Part 1 of the section includes a coding 
system on the magnetic media edition. This provides a project 
"Submittals List" automatically when editing the magnetic media edition 
utilizing the SPECSINTACT computer programs on appropriate hardware. 
The coding system prints two letters and two numbers on the hard copy 
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• 
for each Submittal type (i.e. SD-14 for "Samples"). The letters and 
number (i.e., SD-14 for "Samples") are Submittal Descriptions defined 
in Section 01300, "Submittals." 

13. Specifications shall not repeat information shown on the drawings. 
Specifications shall establish the quality of materials and 
workmanship, methods of installation, equipment functions, and testing 
required for the project. Drawings shall indicate dimensions of 
construction, relationship of materials, quantities, and location and 
capacity of equipment. 

14. CAUTION: Coordination of this section with other sections of the 
project specification and with the drawings is mandatory. If materials 
or equipment are to be furnished under this section and installed under 
other sections or are indicated on the drawings, state that fact 
clearly for each type of material and item of equipment. Review the 
entire project specification and drawings to ensure that language is 
included to provide complete and operational systems and equipment. 

15. Any changes or revisions to this document, since the date of the 
original approval for NAVFAC, have been performed by the Guide 
Specifications Division (Code DS03) located at the Naval Construction 
Battalion Center at Port Hueneme, California 93043-5000. (Phone: 805 
982-6103) 

16. Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECSINTACT under "System 
Directory" or DO Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 

End of General Notes --

GENERAL NOTES - PAGE 3 



\ 
STANDARDIZATION DOCUM~NT IMPROVEMENT P~OPOSAL 

INSTRUCTIONS 

• The preparing activity must complete blocks 1,2,3, and 8. In block 1, both the document number and revision 
letter should be given. 

2. The submitter of this form must complete blocks 4, 5, 6, and 7. 

3. The preparing activity must provide a reply within 30 days from receipt of the form. 

NOTE: This form may not be used to request copies of documenu, nor to request waivers, or clarification of 
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to 
waive any portion of the referenced document(s) or to amend contractual requirements. 

DOCUMENT NUMIlEa ,1. DOCUMENT DAfE (Hit/MOO) 

3. DOCUMENT TITLE 

.4. NATURE Of CHANGE (Identity p.r.Jgr:!ph numoer ~1Id ira~ude ptopostd rewmt. it pouiblf. AlT.:!'" Utl.J shotfU .s nuofd.) 

• RUSON fOR RECOMMENO.\TIO~ 

. · SUat"'I TTER ::~~1~<~~1~~~~~~~j:~~~~~~~~~~.:~~¥!.":~~~m;i.~~~t;~~::~~~~~~~~~~':i:7.$'.t~?;~t~:£~:~<:;mZt;~~~~~:':'tr~:~~~:~~~~~~t=~~~'~:,,:~~.:.>.r=~~.~';$~.~;; :~: 

~~~~l1t~§8i~~1~~~~fll.f~lfi\~!~i~ ~~~~~~$¥1l~)"lJl~~~~~~~t~~~~.~~~ 

PlH PARING ACTIIIITY 
NAME 

AOORESS (IncllJOf Zip Cod<,) 

Civil Engineer Support Office (Code 158A) 
~aval Construction Battalion C~nter 
Port Hueneme, CA 93043-5000 

b. TELEPHONE (Inc!udf Aru Cod.:) 
(t) Comm."i31 

(]30S) 984-8025 
(2) -"UrOI/ON 

SSl-S80l/ext: 450 
If YOU 00 /fOr RECEIVE .\ R(PLY WITHIN ~S OATS. COHT).CT: 

O~fflU~ QU31ity Jlld SUlldlldillt,on Office 
520] lH10UI9 PIke. Suitt l"Oj. F.llh ChuICh. VA 22041·]4i6 
T<lI~phone (701) 756·2]"0 AUrOl/eN 28'J .n~O 

) rorm 1.l26. OCi a9 Pr<tyiOlJf t~ir,onJ .Irt 00:0/<11<1. 



ih\lJ03a02\omplanl 

APPENDIX G 

Asbestos Glossary 



Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinolite 

Action Level 

Addenda 

M0210030 

ASBESTOS GLOSSARY 

AHERA Inspecting Buildings for Asbestos­
Containing Materials Coarse, 
Georgia Institute of Technology 
Atlanta, GA 
November 16-18, 1987 

and 

Environmental Institute 
Cobb Corporate Center/300 
350 Franklin Road 
Marietta, GA 30067 
June 1990, 6th Edition 

Procedures to control or otherwise limit 
fiber release from asbestos-containing or 
contaminated building materials. Includes 
stripping, removal, encapsulation, disposal, 
wet cleaning, etc. 

American Board of Industrial Hygiene 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

One of six naturally-occurring asbestos 
minerals. It is not normally used 
commerc i ally. 

A level of airborne fibers specified by OSHA 
as a warning or alert level. It is 0.1 
fibers per cubic centimeter of air, 8-hour 
time-weighted average, as measured by phase 
contrast microscopy. EPA has currently 
proposed to lower the time-weighted average 
to 0.1 fibers per cubic centimeter of air 
and getting rid of the action level, but it 
has not been passed as of February 1991. 

Changes made to working drawings and 
specifications before the work is bid. 
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Aggressive Sampling 

AlA 

AlA 

AlA 

AIHA 

AIHA Accredited 
Laboratory 

Air Diffuser 

Air Lock 

Air Man 

Air Mon itori ng 
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An air sampling technique typically used for 
final clearance air sampling wherein the 
area and surfaces surrounding the air 
sampling equipment are agitated, brushed, 
blown with air jets or mechanical fans or 
otherwise disturbed in an effort to 
resuspend any settled dust. This technique 
greatly extends the sensitivity of final 
clearance air sampling to the presence of 
residual asbestos fibers and thereby 
provides a potent means of assessing the 
thoroughness of project cleanup efforts. 

Asbestos Hazard Emergency Response Act; 
passed in 1986 to ensure all kindergarten 
through 12th grade schools are surveyed for 
asbestos and to have an operations and 
maintenance plan implemented to monitor the 
asbestos and its conditions. 

Asbestos Information Association 

American Institute of Architects 

American Insurance Association 

American Industrial Hygiene Association 

A certification given by the AIHA to 
an analytical laboratory that has 
successfully participated in the 
"Proficiency Analytical Testing" program for 
quality control as established by the 
National Institute for Occupational Safety 
and Health. 

A device designed to disperse an air stream 
throughout a given area. 

A system for permitting entrance or exit air 
movement between a contaminated area and an 
uncontaminated area, typically consisting of 
two curtained doorways at least 3 feet 
apart. 

An industrial hygienist or other qualified 
individual who collects air samples and 
monitors the asbestos abatement worksite. 

The process of measuring the airborne fiber 
concentration of a specific quantity or air 
over a given amount of time. 
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Air Plenum 

Air Sampling 

Air Sampling Technician 

Airborne Asbestos 
Analysis 

Alveolar Macrophages 

Alveoli 

Ambient Air 

Amended Water 

Amosite (Brown Asbestos) 

Amphibole 
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Any space used to convey air in a building 
or structure. The space above a suspended 
ceiling is often used as an air plenum. 

The process of measuring the fiber content 
of particulate mass of a specific volume of 
air in a stated period of time. 

A person experienced, trained and tested in 
appropriate air sampling techniques 
(particularly NIOSH P&CM 239 and Method 7400 
procedures) and in the operation and 
maintenance of air sampling equipment. 

Determination of the amount of asbestos 
fibers suspended in a given amount of air. 

Highly specialized mobile cells in the lungs 
that attempt to engulf and digest such lung 
hazards as dusts or fibers. 

located in clusters around the respiratory 
bronchioles of the lungs, this is the area 
in which true respiration takes place. 

The surrounding air or atmosphere in a given 
area under normal conditions. 

Water to which an appropriate surfactant has 
been added. This surfactant must, at least, 
meet the minimum specifications set forth by 
the U.S. Environmental Protection Agency. 
EPA recommends a wetting agent consisting of 
50% polyethylene ester and 50% polyethylene 
ether in a ratio of 1 ounce to 5 gallons of 
water. This wetting agent is not as 
effective with materials which contain a 
high percentage of amosite asbestos because 
amphiboles (i.e. amosite) are hydrophobic. 

An Asbestiform mineral of the amphibole 
group. It is the second most commonly used 
form of asbestos in the U.S., containing 
approximately 50% silicon and 40% Iron (II) 
oxide, and is made up of straight, brittle 
fibers, light grey to pale brown in color. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived-­
distinguished by their chain-like crystal 
structure and chemical composition. Amosite 
and crocidolite are examples of amphibole 
minerals. 
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ANSI 

Anthophyllite 

Approved Landfill 

As-Built Drawings 

Asbestiform Minerals 

Asbestos 

Asbestos Bodies 

Asbestos-Containing 
Building Material (ACBM) 

Asbestos-Containing 
Material (ACBM) 

Asbestos-Contaminated 
Elements 

Asbestos Contaminated 
Materi a 1 

Asbestos Control 
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American National Standards Institute 

One of six naturally-occurring asbestos 
minerals. It is of limited commercial 
value. 

A site for the disposal of asbestos­
containing and other hazardous wastes that 
has been given EPA approval. 

Drawings and specifications which reflect 
the way a building was actually constructed. 

Minerals which, due to their crystal 
structures and chemical composition, tend to 
be separated into fibers and can be 
classified as a form of asbestos. 

A generic name given to a number of 
naturally-occurring hydrated mineral 
silicates that possess a unique crystalline 
structure, are incombustible in air, and are 
separable into fibers. Asbestos includes 
the asbestiform varieties of chrysotile 
(serpentine), crocidolite (riebeckite), 
amosite (cummingtonite-grunerite), 
anthophyllite, antinolite, and tremolite. 

Coated asbestos fibers often seen in the 
lungs of asbestos-exposure victims. 

Surfacing ACM, thermal system insulation 
ACM, or miscellaneous ACM that is found in 
or on interior structural members or other 
parts of a school building (AHERA 
Definition) . 

Any material or product which contains 
more than one (1) percent asbestos (EPA 
Definition) . 

Any objects that have been exposed to 
airborne asbestos fibers without being 
sealed off or isolated. 

Any materials, substance or item 
containing asbestos. 

Minimizing the generation of airborne 
asbestos fibers until a permanent solution 
is developed. 
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Asbestos Exposure 
Assessment System 

Asbestos Fibers 

Asbestos Filtration 
Devi ce (AFD) 

Asbestos Standard 

Asbestosis 

Aspect Ratio 

Atmospheres Immediately 
Dangerous to life or Death 

Atmosphere Supplying 
Respirators 

Barrier 
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A decision tool which can be used to 
determine the extent of the asbestos hazard 
that exists in a building, and which can 
also be used to develop actions. 

Fibers with their length being greater than 
five microns (length to width ratio of 5:1), 
generated from an asbestos-containing 
material. 

Filtered exhaust ventilation equipment used 
for drawing inside enclosed work areas. 
Such equipment shall have at least three 
filter stages, including readily accessible 
pre- and secondary filters, and a final 
filter which shall be a high efficiency 
particulate air (HEPA) filter rated 99.97 
percent effective in capturing particles 
having diameters of 0.3 micrometers. 
Electrostatic precipator AFDS are permitted 
only if the exhaust is HEPA-filtered. 

Reference to the OSHA requirements in the 
general industry standards regarding 
asbestos exposure (29 CFR 1910.1001 and 
1926.58), and EPA National Emission Standard 
for Hazardous Air Pollutants (NESHAP) 40 CFR 
61, subpart M). 

A scarring of the lungs caused by exposure 
to asbestos. Continued exposure may lead to 
degeneration of lung function and death. 

The length of a fiber vs. its width. 

A hazardous atmosphere to which exposure 
exposure will result in serious injury or 
death in a matter of minutes, or cause 
serious delayed effects. 

Respiratory protection devices which 
exclude workplace air altogether and provide 
clean air from some independent source. 

Polyethylene sheeting and/or other materials 
which, when used in conjunction with the 
existing floors, ceilings, and walls of the 
structure, form the enclosed work area. The 
barrier separates the contaminated work 
environment from the uncontaminated 
environment. 

A statement of the price at which a 
contractor will complete a given project. 
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"Blue Book" 

Breeching 

Bridging Encapsulant 

Bronchi 

Bronchogenic Cancer 

Bulk Samples 

Cancer 

Carbon Monoxide 

Ceiling Concentration 

Cementitious 

Chain-of-Custody 

Change Order 

Chrysotile 
(White Asbestos) 
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EPA publication of March 1983 titled, 
"Guidance for Controlling Friable Asbestos­
Containing Materials in Buildings." Now 
replaced by 1985 revised edition. 

A duct that transports combustion gases from 
a boiler or heater to a chimney or stack. 
Also called a flue. 

The application of a sealant over the 
surface of asbestos-containing material to 
prevent the release of asbestos fibers. 

Primary branches of the trachea (windpipe). 

An abnormal cell growth in the primary 
branches of the trachea (windpipe). 

Samples of bulk material, in the case of 
asbestos, suspect material. 

A cellular tumor which normally leads to 
premature death of its host unless 
cont ro 11 ed . 

A highly toxic colorless and odorless gas. 

The maximum allowable level of toxic 
material that can be present at any given 
point in time. 

Asbestos-containing materials that are 
densely packed, granular and are friable. 

Cubic feet per minute. 

Formal procedures for tracking samples and 
insuring their integrity. 

A change to construction documents after a 
contract for construction has been signed. 

The only asbestiform mineral of the 
serpentine group, which contains 
approximately 40% each of silica and 
magnesia oxide. It is the most common form 
of asbestos used in buildings. Recent 
studies have found this form of asbestos to 
pose little hazard to humans, however, the 
contaminate tremolite, an inseparable 
asbestos form with chupatile, has a large 
potential for bodily harm in humans. 
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Claims-Made Insurance 

Claustrophobia 

Clean Room (Clean Area) 

Clerk of the Works 

Closed Circuit SCBA 

Columns 

Compressed Oxygen 
Cylinder Type Close 
Circuit SCBA 

Concrete-like Asbestos 

Continuous Flow 
Airline Device 

Contract Documents 
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An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of the lung passages that help 
force undesirable particles and liquids up 
and out of the lungs. 

A form of insurance in which a claim is 
allowed only if the insurance is in effect 
when the claim is made, that is, when the 
injury of effect is observed. 

The fear of being in enclosed or narrow 
spaces. 

An uncontaminated area or room outside the 
enclosed work area and part of the work area 
isolation structure, with provisions for 
storage of workers' street clothes and 
protection equipment. 

A person who coordinates and oversees all 
activities on an asbestos abatement job 
site. 

A self-contained respiratory· protection 
device in which the air is rebreathed after 
the exhaled carbon dioxide has been removed 
and the oxygen content restored. 

The building components which support the 
structural beams. 

A self-contained respiratory protection 
device in which air is supplied from a 
compressed air cylinder. The exhaled air is 
filtered to remove carbon dioXide, and 
additional breathing air is provided. 

Hard, non-friable asbestos-containing 
material that requires a mechanical force to 
penetrate its surface. 

A respirator that maintains a constant air­
flow to the wearer. 

Legally binding building drawings and 
specifications. Also called construction 
documents. 
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Contract Specifications 

Criteria Document 

Crocidolite Blue 
Asbestos 

Curtained Doorway 

Damaged Friable 
Surfacing Material 

Damaged or Significantly 
Damaged Thermal System 
Insulation 
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A set of guidelines that a contractor must 
follow when conducting an asbestos abatement 
job. 

Consumer Product Safety Commission. 

NIOSH publications that address toxic 
materials, analytical methods, personal 
protective equipment, etc. 

Strongest of asbestos minerals. An 
asbestiform mineral of the amphibole group. 
It is of minor commercial value in the u.S. 

A device designed to restrict air movement 
between areas, typically constructed by 
placing three overlapping sheets of 
polyethylene film over an existing or 
temporarily framed doorway, securing all 
sheets using a plier stapler, along the top 
of the doorway, securing the vertical edge 
of the outside sheet along one vertical side 
of the doorway, the second sheet along the 
doorway vertical edge opposite the first, 
and the third sheet around the entire 
doorway (including base). 

Friable surfacing ACM which has 
deteriorate or sustained physical lnJury 
such that the internal structure (cohesion) 
of the material is inadequate or, if 
applicable, which has delaminated such that 
the bond to the substrate (adhesion) is 
inadequate or which for any other reason 
lacks fiber cohesion or adhesion qualities. 
Such damage or deterioration may be 
illustrated by the separation of ACM into 
layers; separation of ACM from the 
substrate; flaking, blistering, or crumbling 
of ACM surface; water damage; significant or 
repeated water stains, scrapes, gauges, mars 
or other signs of physical injury on the 
ACM. Asbestos debris originating from the 
ACBM in question may also indicate damage 
(AHERA Definition). 

Thermal system insulation on pipes, 
boilers, tanks, ducts, and other 
thermal system insulation equipment in which 
the insulation has lost its structural 
integrity, or its covering, in whole or in 
part, is crushed, water-stained, gouged, 
punctured, missing, or not intact such that 
it is not able to contain fibers. Damage 
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Decontamination 
Enclosure System 

Demand Airline Device 

Dirty Area 

Dispersion Staining 

Disposal 

Dose-Response Effect 

Duct Tape 

Dust Mask 

Electrical Systems 
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may be further illustrated by occasional 
punctures, gouges, or other signs of 
physical injury to ACM; occasional water 
damage on the protective coverings\ jackets; 
or exposed ACM ends or joints. Asbestos 
debris, originating from the ACBM in 
question may also indicate damage (AHERA 
Definition). 

A series of connected rooms with airlocks 
for the purpose of preventing contamination 
of areas adjacent to the work area. 

A respirator in which air enters the 
facepiece only when the wearer breathes in. 

Any area in which the concentration of 
airborne asbestos fibers exceeds 0.01 f/cc, 
or where there is visible asbestos residue. 

Used in conjunction with polarized light to 
identify bulk samples. A particle (fiber) 
identification technique based on the 
difference between light dispersion of a 
particle (fiber) and a liquid medium in 
which it is immersed. 

All procedures necessary to transport and 
deposit the asbestos contaminated waste 
materials stripped and/or removed from the 
building in an approved waste disposal site 
in compliance with Sections 61.152 and 156 
of the EPA Regulations (40 CFR 61) and 
Sections 172.101 and 173.1090 of the DOT 
Regulations (49 CFR). 

The relationship between the amount of 
pollutant a person is exposed to (dose) and 
the increase risk of disease (effect). 
Usually, the greater the dose, the greater 
the effect. 

Heavy gauge tape capable of sealing joints 
or adjacent sheets of polyethylene. 

Single use or disposable dust respirator 
with a low protection factor. 

The system of wires, lights, power 
generation equipment, and related facilities 
to produce, convey, and utilize electrical 
power in a building. 
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Electron Microscopv 

Employee Notification 

Employer's Liability 

Encapsulant (Sealant) 

Encapsulation 

Enclosed Work Area 

Enclosure 

EPA Regulations 

Epidemiology 
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A method of asbestos sample analysis which 
utilizes an electron beam to differentiate 
between fibers. 

Informing employees or building occupants if 
asbestosis present in the building, also 
informing them of the hazards associated 
with asbestos exposure, what is being done 
to eliminate the problem, etc. 

Legal responsibility imposed on an employer 
requiring him/her to pay damages to an 
injured employee. 

A liquid material which can be applied to 
friable asbestos-containing materials and 
which controls the possible release of 
asbestos fibers from the material either by 
creating a membrane over the surface 
(bridging encapulant) or by penetrating into 
the material and binding its components 
together (penetrating encapsulant). 

All specified procedures necessary to coat 
asbestos-containing or asbestos contaminated 
materials with an encapsulant to control the 
possible release of asbestos fibers into the 
ambient air; all specified procedures 
necessary to render inaccessible asbestos­
containing materials non-friable and 
incapable of releasing asbestos fibers in to 
the ambient air by using a penetrating 
encapsul ant. 

An isolated area of the facility where 
abatement activities are performed. 

A resilient structure, built (or sprayed) 
around ACM designed to prevent disturbance 
and contain released fibers. 

Environmental Protection Agency. 

Regulatory standards which cover emissions 
to the outside environment from a workplace 
and disposal of hazardous wastes from job 
sites. 

The study of causes, occurrence and 
distribution of disease throughout a 
population. 
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Equipment Room 

Establishing 
Responsibility 

Eyepiece 

Facepiece 

Fallout 

Fiber Containment 

Fiber Control 

Fiber Releasability 

Fiber Reynolds Number 

Fibrosis 

Fibrous 
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A contaminated area or room inside the work 
area which is part of the work area 
isolation structure, with provisions for 
storage of contaminated clothing and 
equipment. 

An asbestos program manager is designated 
and is given the responsibility for 
directing and managing asbestos control 
program activities. 

A component of a full facepiece respirator 
which is a gas-tight transparent window 
through which the wearer may see. 

The portion of a respirator which covers the 
wearer's nose, mouth, and eyes in a full 
facepiece. 

The intermittent release of fibers which 
occurs as a result of weakened bonds in the 
material, or because of deterioration. 

Fibers per cubic centimeters of air. 

The maximum volume of air than can be forced 
from an individual's fully inflated lungs in 
one second (Forced Expiratory Volume - one 
second) . 

Enclosing or sealing off an area having 
airborne asbestos fibers present so that the 
fibers will not migrate resulting in 
contamination of other areas. 

Minimizing the amount of airborne fiber 
generation through the application of 
amended water onto asbestos-containing 
material, or enclosure (isolation) of the 
material. 

The potential for generation of airborne 
fibers from an asbestos-containing source. 

Refers to the diameter of a fiber. 

A condition of the lungs caused by the 
inhalation of excessive amounts of fibrous 
dust marked by the presence of scar tissue. 

Composed almost entirely of fibers. 
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Fibrous Aerosol 
Monitor (FAM) 

Fireproofing 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) 

Grade 0 Air 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 
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A portable survey instrument with 
the capability of providing instantaneous 
airborne fiber concentration readings. 

Spray- or trowel-applied fire-resistant 
materials. 

Material that can be crumbled or reduced to 
powder by hand pressure. 

A respirator which covers the 
wearer's entire face from the hairline to 
below the chin. 

Spatially-distinct units within a building 
which contain identifiable populations of 
building occupants or building uses. 

Forced Vital Capacity. The measured 
quantity of air that can be forcibly exhaled 
from a person's lungs after full inhalation. 

EPA publication of July 1990 titled 
"Managing Asbestos in Place: A Building 
Owner's Guide to Operations and Maintenance 
Programs for Asbestos-Containing Materials, 
1990. 

Plastic bag-type enclosure placed around 
asbestos-containing pipe lagging so that it 
may be removed without generating airborne 
fibers into the atmosphere. 

Plastic enclosure placed around a specific 
operation such as a valve to contain small 
areas of materials for asbestos removal. 

Breathing air which has between 19.5% - 23% 
oxygen, no more than 5 mg/m3 of condensed 
hydrocarbons, no more than 20 ppm of carbon 
monoxide, no pronounced odor, and a maximum 
of 1,000 ppm carbon dioxide. 

A circuit breaker that is sensitive to very 
low levels of current leakage from a fault 
in an electrical system. 

A device which automatically de-energizes 
any high voltage system component which has 
developed a fault in the ground line. 
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Half Mask-
High Efficiency 

Heat Cramps 

Heat Exhaustion 

Heat Stress 

Heat Stroke 

HEPA Vacuum Equipment 

High Efficiency 
Particulate Air (HEPA) 

Holding Area 

Homogeneous 

Homogeneous Areas 
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A respirator which covers one-half 
of the wearer's face and is equipped with 
filters capable of screening out 99.97% of 
all particles larger than 0.3 microns. 

Painful spasms of heavily used skeletal 
muscles such as hands, arms, legs, and 
abdomen which are sometimes accompanied by 
dilated pupils and weak pulse resulting from 
depletion of the salt content of the body. 

A condition resulting from dehydration 
and/or salt depletion, or lack of blood 
circulation which is usually accompanied by 
fatigue, nausea, headache, giddiness, clammy 
skin, and a pale appearance. 

A bodily disorder associated with exposure 
to excessive heat. 

The most severe of the heat stress disorders 
resulting from the loss of the body's 
ability to sweat which is characterized by 
hot dry skin, dizziness, nausea, severe 
headache, confusion, delirium, loss of 
consciousness, convulsion, and coma. 

High efficiency particular air, filtered 
vacuuming equipment with a filter system 
capable of collecting and retaining asbestos 
equipment with a filter system capable of 
collecting and retaining asbestos fibers. 
Filters must have a retention efficiency of 
99.97 percent or greater for particles 
having diameters of 0.3 micrometers. 

A type of filter which is 99.97% 
efficient at filtering particles of 
0.3 micrometersin diameter. 

The room between the washroom and the truck 
loading area where decontaminated waste is 
stored. 

Evenly mixed and similar in appearance and 
texture throughout. 

An area which contains material that is 
uniform in color, texture, and appears 
identical in every other respect. 
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Hose Masks 

HVAC Systems 

Indemnify 

Independent Testing 

Industrial Hygienist 

Joists 

Local Exhaust 
Ventilation 

Lagging 
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Respirators that supply air from an 
uncontaminated source through a strong, 
large diameter hose to the facepiece that 
does not use compressed air or have any 
pressure regulating devices. 

Heating, ventilating and air conditioning; 
all building mechanical equipment including 
supply and return ductwork, unit 
ventilators, fan-coil units, blower cabinets 
and fans, control devices, damper assemblies 
and other similar mechanical equipment. 

To pay for or pay back. Indemnification 
clauses in contacts are intended to cover 
the cost of judgments and/or legal defenses 
in the event of litigation. 

A qualified organization capable of 
performing necessary air sampling and 
analysis and other testing requirements of 
asbestos projects. The laboratory should 
successfully participate in the National 
Voluntary Laboratory Accreditation Program 
(NVLAP) for bulk sample analysis conducted 
by the National Institute for Standards and 
Technology (NIST) and the National Institute 
for Occupational Safety and Health (NIOSH) 
Proficiency in Analytical Testing (PAT) 
program, and have on staff at least one 
American Board of Industrial Hygiene 
certified industrial hygienist and be 
accredited by the American Industrial 
Hygiene Association. 

A person having a college or university 
degree or degrees in engineering, chemistry, 
physics, medicine or related physical and 
biological sciences who, by virtue of 
special studies and training, has acquired 
competence in industrial hygiene. 

The structural building component which the 
flooring or roof rests on. 

The mechanical removal of air contaminants 
from a point of operation. 

Insulation used to prevent heat loss from 
pipes, boilers and similar mechanical 
equipment. 
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Latency Period 

Li abil ity 

Logbook 

Lung Cancer 

Make-up Air 

Mechanical Filter 
Respirator 

Mechanical Systems 

Medical Examinations 

Medical History 

Mesothelioma 

Method 7400 

Micron 

Millimeter 

Mineral Wool 
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The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the lungs 
(pleura) or the abdomen (peritoneum). It is 
almost always caused by exposure to 
asbestos. 

NIOSH sampling and analytical method for 
fibers using phase-contrast microscopy. 
Replaces method P&CAM 239. 

One millionth of a meter. 

Prefix meaning one-thousandth. 

One-thousandth of a meter. 

A commonly used substitute for asbestos. 
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Miscellaneous Material 

Negative Pressure 

Negative Pressure 
Respirator 

Negative Pressure 

NESHAP 

NIOSH/MSHA 

NIOSH Method 7400 

Numerical Value 

Occurrence Insurance 
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Interior building material on structural 
components, structural members or fixtures, 
such as floor and ceiling tiles, and does 
not include surfacing material or thermal 
system insulation (AHERA Definition). 

Material Safety Data Sheet. 

Mine Safety and Health Administration. 

An atmosphere created in a work area 
enclosure such that airborne fibers will 
tend to be drawn through the filtration 
system rather than leak out into the 
surrounding areas. The air pressure inside 
the work area is less than that outside the 
work area. 

Respirators which function by the wearer 
breathing in air through a filter. 

A form of qualitative fit testing in which 
the wearer covers the filters of a negative 
pressure, air-purifying respirator to check 
for leaks around the face seal. 

National Emission Standards for Hazardous 
Air Pollutants--EPA Regulation 40 eFR 
subpart M, part 61. 

The National Institute for Occupational 
Safety and Health which was established by 
the Occupational Safety and Health act of 
1970. 

The official approving agencies for 
respiratory protective equipment who test 
and certify respirators. 

NIOSH proposed sampling and analytical 
method for asbestos in air, No. 7400, "NIOSH 
Manual of Analytic Methods, Third Edition." 

Refers to the types and percentages of 
asbestos present in a given samples. 

A form of insurance in which a claim is 
allowed regardless of when the claim is 
filed. For asbestos insurance, the 
"occurrence" could be the time of first 
exposure. 
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Oilless Compressor 

Open Circuit SCBA 

Operations and 
Maintenance Plan (OMP) 

"Orange Booklets" 

Oxygen Deficient 
Atmosphere 

P&CAM 239 

PAT Samples 

Particulate Contaminants 

Penetrating Encapsulant 
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An air compressor that is not oil 
lubricated, which does not allow carbon 
monoxide to be formed in the breathing air. 

A type of self-contained breathing unit 
which exhausts the exhaled air to the 
atmosphere instead of recirculating it. 

Specific procedures and practices 
developed for the interim control of 
asbestos-containing materials in buildings 
until it is removed. 

EPA publications issued in March 1979 
titled: Asbestos-Containing Materials in 
School Buildings: A Guidance Document, 
parts I and II. 

The Occupational Safety and Health 
Administration which was created by the 
Occupational Safety and Health Act of 1970; 
serves as the enforcement agency for safety 
and health in the workplace environment. 

Any atmosphere containing less than 
19.5% oxygen. 

NIOSH approved sampling and analytical 
method for asbestos in air, published in the 
"NIOSH Manual of Analytical Methods, Second 
Edition. " 

Protection factor as provided by a 
respirator which is determined by dividing 
the airborne fiber concentration outside of 
the mask by the concentration inside the 
mask. 

Proficiency Analytical Testing of asbestos 
samples conducted through NIOSH for 
laboratories involved with the analysis of 
asbestos samples. 

Minute airborne particles given off in the 
form of dusts, smokes, fumes, or mists. 

Permissable Exposure Limit as stated by 
OSHA. 

Liquid material applied to asbestos­
containing material to control airborne 
fiber release by penetrating into the 
material and binding its components 
together. 
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Peritoneum 

Permissible Exposure 
Level {PEl} 

Personal Protective 
Equipment (PPE) 

Personal Sample 

Personnel Protection 

Phase Contrast Microscopy 
iEQ1l 

Physical Assessment 

Pipe Lagging 

Plenum 

Pleura 

Plumbing System 

Pneumoconiosis 
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The thin membrane that lines the surface of 
the abdominal cavity. 

A level of airborne fibers specified 
by OSHA as an occupation exposure standard 
for asbestos. It is 0.2 fibers per cubic 
centimeter of air, 8-hour time-weighted 
average, as measured by phase contrast 
microscopy. 

Any material or device worn to protect a 
worker from exposure to, or contact with, 
any harmful material or force. 

An air sample taken with the sampling pump 
directly attached to the worker with the 
collecting filter placed in the worker's 
breathing zone. 

Notification and instruction of all workers 
prior to the beginning of a project as to 
the hazards associated with the job and what 
they can do to protect themselves from these 
hazards. 

An optical microscopic technique used for 
the counting of fibers in air samples, but 
which does not distinguish fiber types. 

Assessing suspect material to determine the 
current condition of the material. 

The insulation or wrapping around a pipe. 

A horizontal space designed to transport air 
in a building. Plenum are commonly the 
space between a suspended ceiling and the 
floor above. 

The membrane encasing each lung. 

The system of pipes, valves, fittings and 
related components designed to convey liquid 
or gas fluids throughout a building. Some 
piping may also be part of the HVAC system. 

A condition in the lungs which is a result 
of having inhaled various dusts and 
particles for a prolonged period of time. 
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Polarized Light Microscopy 
!f.!J1l 

Polyethylene 

Positive Pressure Respirators -

Positive Pressure Respirator -
Check 

Posting 

Powered Air Purifying 
Respiratory (PAPR) 

Pre-Construction Conference 

Pre-Employment Physical 

Pressure Demand Airline 
Devices 

Prevalent Levels 

Prevalent Samples 

M0210030 

A method of analyzing bulk samples for 
asbestos in which the sample is illuminated 
with polarized light {light which vibrates 
in only one plane} and viewed under a light 
microscope. 

Plastic sheeting which is often used to seal 
off an area in which asbestos removal is 
taking place for the purpose of preventing 
contamination of other areas. 

Respirators which function by blowing air or 
providing pressurized air to the wearer. 

A form of qualitative fit testing in which 
the wearer covers the exhalation valve of a 
negative pressure, air-purifying respirator 
to check for leaks around the face seal. 

Refers to caution or warning signs which 
should be posed in any area in which 
asbestos removal is taking place, or where 
airborne fiber levels may present a health 
hazard. 

Either a full facepiece, helmet, or hooded 
respirator that has the breathing air 
powered to the wearer after it has been 
purified through a filter. 

A meeting held before any work begins 
between the contractor and the building 
owner at which time the job specifications 
are discussed and all details of the work 
agreed upon. 

Complete medical examination of an employee 
before the job begins to determine whether 
or not he/she is fit to perform the 
functions of their employment. 

A respiratory protection device which has a 
regulator and valve design such that there 
is a continuous flow of air into the 
facepiece at all times. 

Levels of airborne contaminants occurring 
under normal conditions. 

Air samples taken under normal conditions 
(background samples). 
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Professional Industrial 
Hygienist 

Progress Payments 

Protection Factor (PF) 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 

M0210030 

A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
lungs. 

EPA publication of June 1985 titled, 
"Guidance for Controlling Asbestos­
Containing Materials in Building, 1985 
Edition." This document is a revision of 
the "Blue Book." 

A method of testing a respirator's face-to­
facepiece seal by covering the inhalation or 
exhalation valves and either breathing in or 
out to determine the presence of any leaks. 

A program for collecting and analyzing 
additional samples of suspect material to 
check on the reliability of procedures. 

Testing the fit of a respirator by 
calculating concentrations of contaminants 
inside and outside the mast. This requires 
the use of instruments. 

An abnormal cracking sound heard from the 
lungs which does not necessarily indicate 
any specific disease. 
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Random Sample 

Recordkeeping 

Regulated Areas 

Removal 

Resolution 

Respiration 

Respirator Program 

Respiratory Protection 
Program 

Respiratory Tract 

Resuspension 

Rip-Out 

Safety Glasses 

M0210030 

A sample drawn in such a way that there is 
no set pattern and is designed to give a 
true representation of the entire population 
or area. 

Detailed documentation of all program 
activities, decisions, analyses, and any 
other pertinent information to a project. 

Areas where fiber levels may exceed OSHA's 
permissible exposure limit. 

All specified procedures necessary to remove 
and properly dispose of ACM. 

The ability to distinguish between 
individual objects, as with a microscope. 

The exchange of gases in the lungs. 

A written program established by an employer 
which provides for the safe use of 
respirators on their job sites. 

A set of procedures and equipment required 
by OSHA if employees wear negative pressure 
respirators or if fiber levels are above the 
PEL. 

The organs of the body which convey air to 
the blood, allow exchange of gases, and 
remove carbon dioxide. 

The secondary dispersal or re-entrainment of 
settled fibers which have previously been 
released by impact or fallout. 

The uncontrolled removal of asbestos­
containing materials from a building. 

The likelihood or probability of developing 
a disease, or being hurt, as the result of 
exposure to a contaminant or a condition. 

Self-Contained Breathing Apparatus 

Protective eye equipment. 
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Scanning Electron Microscopy -
1MM.l 

Scanning Transmission 
Electron Microscopy (STEM) 

Serpentine 

Shop Drawings 

Shower Room 

Significantly Damaged 
Friable Surfacing Material 

Specifications 

Spirometer 

Steel Beams 

Stripping 

Structural Steel 

Substrate 

M0210030 

A method of microscopic analysis which 
utilizes an electron beam directed at the 
sample and then collects the beams that are 
reflected to produced an image from which 
fibers can be identified and counted. 

A combination of a transmission electron 
microscope with scanning and focusing coils 
so that a beam of electrons can be scanned 
over the sample or pinpointed in a 
particular area . 

One of the two major groups of minerals from 
which the asbestiform minerals are derived, 
distinguished by their tubular structure and 
chemical composition. 

Detailed drawings of selected items used in 
the construction of a building. 

A room between the clean room and the 
equipment room in a worker decontamination 
system in which workers take showers when 
leaving the work area. 

Friable surfacing ACM in a functional space 
where damage is extensive and severe (AHERA 
definition) . 

A written set of standards, procedures, and 
materials for the construction of a 
buil ding. 

An instrument which measures the volume of 
air being expired from the lungs. 

Building components which support the 
joists. 

All specified procedures necessary to remove 
asbestos-containing materials or asbestos­
contaminated materials from their substrate 
or from any component or structure of the 
buil ding. 

A building component which is designed to 
support other structural members in a 
building. 

The material or existing surface located 
under or behind the asbestos-containing 
material. 
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Supplied Air Respirator 

Surface Sample 

Surfacing Material 

Surfactant 

Synergistic 

Thermal System Insulation 

Transite 

Transmission Electron 
Mi croscopy (TEM) 

M0210030 

A respirator that has a central source of 
breathing air which is supplied to the 
wearer by way of an airline. 

Wipe or bulk sample taken from the suspect 
surface to ascertain presence of asbestos 
fibers. 

Material in a building that is sprayed-on, 
troweled-on, or otherwise applied to 
surfaces, such as acoustical plaster on 
ceilings and fireproofing materials on 
structural members or other materials on 
surfaces for acoustical, fireproofing, or 
other purposes (AHERA definition). 

A chemical wetting agent added to water to 
reduce its surface tension and thereby 
improve its penetrating capabilities into 
asbestos-containing materials. 

The combination of two effects which is 
greater than the sum of the two independent 
effects. 

Levels of contaminants established by the 
American Conference of Governmental 
Industrial Hygi'enists to which it is 
believed that workers can be exposed to with 
minimal adverse health effects. (Threshold 
Limit Values) 

Time-Weighted Average, as in air sampling. 

Material applied to pipes, fittings, 
boilers, breeching, tanks, ducts, or other 
interior, structural components to prevent 
heat loss or gain, or water condensation, or 
for other purposes. 

A legal wrong, sometimes referred to as 
negligence. 

A trade name for asbestos cementitious 
products. 

A method of microscopic analysis which 
utilizes an electron beam that is focused 
onto a thin sample. As the beam penetrates 
(transmits) through the sample, the 
difference in densities produces an image on 
a fluorescent screen from which samples can 
be identified and counted. 
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Treated Cellulose 

Tremolite 

Type B Reader 

Type C Supplied Air 
Respirator 

Vermicul ite 

Visible Emissions 

Visual Inspection 

Wash Room 

Water Damage 

Wet Cleaning 

M0210030 

An insulation material made of paper or wood 
products with fire-retarding treatment 
added. 

One of six naturally-occurring asbestos 
minerals. Tremolite has few commercial 
uses. 

A physician who is specialized training in 
reading x-rays, specifically in recognizing 
lung disorders. 

A respirator designed to provide a very high 
level of protection which supplies air to 
the wearer from an outside source such as a 
compressor. 

United States Environmental Protection 
Agency. 

A micaceous mineral that is sometimes used 
as a substitute for asbestos which is 
lightweight and highly water-absorbent. 

Airborne fibers given off from an asbestos­
containing source that are visible to the 
human eye. 

A walk-through type inspection of the work 
area to detect incomplete work, damage, or 
inadequate clean up of a worksite. 

Wet Bulb Globe Temperature, a heat stress 
index. 

A room between the work area and the holding 
room in the equipment decontamination 
structure, with hot and cold or warm running 
water and suitably arranged for complete 
equipment and waste cleaning. Waste water 
must be either filtered or disposed of as 
asbestos contaminated waste. 

Deterioration or delamination of ceiling or 
wall materials due to leaks from plumbing or 
cracks in the roof. 

The process of removing asbestos­
contamination from building surfaces, 
equipment, objects, tools, disposal 
containers, etc. This may be accomplished 
by washing with cloths, mops, sponges, or 
brushes, or by showering with water in the 
wash room. 
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Wetting Agents 

Work Area Isolation 
Structure 

Working Drawings 

Workmen's Compensation 

8-Hour TWA 

M0210030 

Materials that are added to water which is 
used for wetting the asbestos-containing 
material in order for the water to penetrate 
more effectively. 

A series of connected rooms, typically 
consisting of a clean room, shower room and 
equipment room. It permits equipment and 
personnel movement to and from the enclosed 
work area while preventing air flow from the 
work area. It is also used for the 
decontamination of workers, materials and 
equipment. 

A set of drawings which reflect the intended 
construction and appearance of the building . 
Also known as building plans. 

A system of insurance required in some 
states by law, financed by employers, which 
provides payments to employees or their 
families for occupational injuries, 
illnesses, or fatalities resulting in loss 
of wage or income incurred while at work. 

The time-weighted average for an 8-hour day; 
used in expressing airborne asbestos fiber 
concentrations. 
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